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The United States Government is the biggest purchaser of supplies in the world. 
Appeal to his purchasing agents and to those who settle his appropriations 
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Harvard University 


oe 
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The Lawrence 
Scientific School 


offers four year courses of study leading 
to the degree of S. B. in Civil, Mechani- 
cal, and Electrical Engineering, Mining 
and Metallurgy, Architecture, Landscape 
Architecture, 


Forestry 


Chemistry, Geology, Biology, Anatomy 
and Hygiene (preparation four medical 
Schools), Science for Teachers, and a 
course in General Science. For the cat- 
alogue and information, address J. L. 
Love, 16 University Hall, Cambridge, 
Mass. 
N. S. SHALER, Dean. 





Accurate estimates of standing timber, 
valuation surveys and working plans 
made, and expert advice on any logging, 
lumbering, or forestal proposition furn- 
ished by 


C. A. SCHENCK & CO., Biltmore, N. C. 


Consulting Forest Engineers. 





Foresters and Botanists will find profit and 


‘pleasure in 
Important Philippine Goods 
The standard reference book for Philippine 


By Capt. G. P. AHERN, Chief of Philip- 
42 large colored plates. 


forests. 
pine Forestry Bureau. 
Price, $3.00, 


Forestry and Irrigation Book Dept. 





California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. ts boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood 








University of the South 


Sewanee, Tennessee 


DEPARTMENTS 
Academic Medical 
Theological Pharmaceutical] 
Law Preparatory 


The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University doniain is being lumbered in a 
scientific manner under the direction of the 
Forest Service, U.S. Department of Agricul- 
ture, and an unusual opportunity is afforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 


THE VICE-CHANCELLOR 












Fast through train service to all points 
from Chicago, Milwaukee and Peoria 
on the East, to Omaha, Denver, the 
Black Hills, Salt Lake City and the 
Pacific Coast on the West, and north- 
ward to St. Paul, , Minneapolis, 
Duluth, Superior, Ashland, Mar- 
quette and Sault Ste, Marie. 


Ghe Best of Everything. 


W. B, Kniskern, 
P, T. M. 
Chicago, Il, 
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American Forestry Association 
President—HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


The American Forestry Association was organized in 
1882, and incorporated in January, 1897. It now has nearly 
three thousand members, residents of every State in the 
Union, Canada, and foreign countries. It has at all times 
been active in promoting measures tending toward the proper 
utilization of the forests and their protection from destruc- 
tion by fires and wasteful use. 

The objects of this Association are to promote : 
1. <A business-like and conservative use and treatment 
of the forest resources of this country ; 
2. The advancement of legislation tending to this end, 
both in the States and the Congress of the United 
States, the inauguration of forest administration 
by the Federal Government and by the States ; 
and the extension of sound forestry by all proper 
methods ; 

3. The diffusion of knowledge regarding the conserva- 
tion, management, and renewal of forests, the 
proper utilization of their products, methods of 
reforestation of waste lands, and the planting 
of trees. 

The Association desires and needs as members all who 
are interested in promoting the objects for which it is organ- 
ized—all who realize the importance of using the natural 
resources of the country in such a manner as not to exhaust 
them, or to work ruin to other interests. In particular it 
appeals to owners of wood-lands, to lumbermen and forest- 
ers, as well as to engineers, professional, and business men 
who have to do with wood and its manifold uses, and to 
persons concerned in the conservation of Water supplies for 
irrigation or other purposes. 

The American Forestry Association holds annual and 
special meetings at different places in the country for the 
discussion and exchange of ideas, and to stimulate interest in 
its objects. Forestry and Irrigation, the magazine of author- 
ity in its special field, is the official organ of the Association, 
and is sent free to every member monthly. Its list of con- 
tributors includes practically all persons prominent in forest 
work in the United States, making it alone worth the cost of 
annual membership in the Association. 

The annual dues are, for regular members, $2.00, for 
sustaining members, $25.00; life membership is $100, with 
no further dues. Any person contributing $1,000 to the 
funds of the Association shall be a Patron. 


H. M. Suter, Secretary. 
Address: P. O. Box 356, Washington, D. C. 
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ORGANIZED APRIL, 1882 


INCOKPORATED JANUARY, 1897 


THE 


American Forestry Association 


OFFICERS FOR 1905 


President 
Hon. JAMES WILSON, Secretary of Agriculture 
First Vice-President, JAMES W. PINCHOT, Washington, D. C. 


Recording Secretary 


EDWARD A. BOWERS, New Haven, Conn. 


Corresponding Secretary 
H. M. SUTER, Washington, D. C. |. 


Treasurer, OTTO LUEBKERT, Washington, D. C. 
Directors 


JAMES WILSON 
WILLIAM L. HALL 
OTTO LUEBKERT 


HENRY 8S. GRAVES 
B. E. FERNOW 
F. H. NEWELL 


EDWARD A. BOWERS 
GEORGE K. SMITH 
WILLIAM S. HARVEY 


GEORGE P. WHITTLESEY GIFFORD PINCHOT 


Vice-Presidents 


Sir H. G. Joly de Lotbiniere, Victoria,B. C. 
Charles C. Georgeson, Sitka, Alaska. 
John L. Kaul, Birmingham, Ala. 

B. A. Fowler, Pheenix, Ariz. 

T. P. Lukens, Pasadena, Cal. 

W. G. M. Stone, Denver, Col. 

Austin F. Hawes, New Haven Conn. 
Henry M. Canby, Wilmington, Del. 
John Joy Edson, Washington, DL. C. 
Elihu Stewart, Ottawa, Ont. 


Chas. H. Herty, Green Cove Springs, Fla. 


R. B. Reppard, Savannah, Ga. 

J. T. Pence, Boise, Idaho. 

Chas. Deering, Chicago, II]. 

W. H. Freeman, Indianapolis, Ind. 
Hugh P. Baker, Ames, Iowa. 

George W. Tincher, 71 opeka, Kansas. 
S. C. Mason, Berea, Ky. 

Lew:s Johnson, New Crleans, La. 
John E. Hobbs, North Berwick, Me. 
Edward L. Mellus, Baltimore, Md. 
Alfred Akerman, Boston, Mass. 
Filibert Roth, Ann Arbor, Mich. 
Samuel B. Green,St. Anthony Park,Minn. 


William Trelease, St. Louis, Mo. 
Charles E. Bessey, Lincoln, Neb. 
Frank W. Rollins, Concord, N. H. 
John Gifford, Princeton, N. J. 
William F. Fox, Albany, N. Y. 

C. A. Schenck, Biltmore, N. C. 

Wm. R. Lazenby, Columbus, Ohio. 
S. C. Bartrum, Roseburg, Oregon. 
William A. Little, Perry, Okla. 

J. T. Rothrock, West Chester, Pa. 
George Peabody Wetmore, Newport, R.I. 
George H Whiting, Yankton, S. D. 
Wn. L. Bray, Austin, Texas. 

Luke Lea, Nashville, Tenn. 

George L. Swendsen, Salt Lake City, Utah. 
George Aitken, Woodstock, Vt. 

D. O. Nourse, Blacksburg, Va. 
Thomas L. Burke, Seattle, Wash. 

A. D. Hopkins, Morgantown, W. Va. 
FE. M. Griffith, Madison, Wis. 

Jos. M. Carey, Cheyenne, Wyoming. 
Wm. Little, Montreal, Quebec. 

Geo. P. Ahern, Manila, P. I. 

Wm. R. Castle, Hawaii. 

J. H. McLeary, San Juan, P. R. 


Annual Dues, $2. Life Membership. with exemption from further dues, $100. 
Sustaining Membership, $25 a year 


FORESTRY AND IRRIGATION is the official organ of the Association, 





APPLICATION FOR MEMBERSHIP 


To Mr. H. M. SUTER, 


Secretary American Forestry Association 


Box 356, Washington, D. C. 


DEAR SiR: I hereby signify my desire to hecome a member of the American 
Forestry Association. Two dollars ($2.00) for annual dues enclosed herewit 1. 


Very truly yours, 


Name 


P. O. Address 











For Sale by FORESTRY AND IRRIGATION, 510 Twelfth Street, N. W., Washington, D. C. 








IMPORTANT BOOKS ON FORESTRY 


PRINCIPLES AND PRACTICE OF FORESTRY 


Economics of Forestry, The. By B. E. 
FERNOW. This volume treats of forests and forestry 
from the standpoint of political economy, and is 
designed to furnish a trustworthy basis for formu- 
lating public policy. Price, $1.50 

First Book of Forestry, A. By FILIBERT 
RotH. An outline of the general principles of 
forestry, written in simple, non-technical language, 
designed particularly for the beginner. Price, $1.25 

Practical Forestry, for Beginners in 
Forestry, Agricultural Students and 
Woodland Owners. By JoHN GIFFORD. 
A good general description of the principles of 
forestry with enough technical information to pre- 


re the beginner for more intricate problems. 
, ? Price, $1.28 


Forest Planting. By H. NIcHOLAs JARCHOW. 
An illustrated treatise on methods and means of 
restoring denuded woodland, with full instructions. 

Price, $1.50 


Forestry. (Schwappach.) An English transla- 
tion of ‘‘ Forstwissenschaft.”’ Price, 50ce- 
Hedges, Windbreaks, Shelters and 
Live Fences. By E. P. PowELL. A treatise 
on the planting, growth and management of hedges 
with information concerning windbreaks and 
shelters. Price, 50c. 
North American Forests and Forest- 
ry. By ERNEST BRUNCKEN. This volume, exposi- 
tory in its character, is written in a style intended 
for the general reader, to whom it should convey a 
good idea of our forests and tenets of forestry. 
Price, $2.00 
Practical Forestry. By ANDREW S. FULLER. 
A treatise on the propagation, planting and cultiva- 
tion, with descriptions and the botanical and popu- 
lar names of all the indigenous trees of the United 
States, and notes on a large number of the most 
valuable exotic species. Price, $1.50 


Principles of American Forestry. By 
SAMUEL B.GREEN. Prepared especially for students 
in elementary forestry and for the general reader 
who wishes to secure a general idea of forestry in 
North America. Price, $1.50 

Profession of Forestry, The. By Gir- 
FORD PINCHOT. A pamphlet containing an address 
on that subject by Mr. Gifford Pinchot ; also an ad- 
dress by Mr. Overton W. Price on ‘‘ Study in Europe 
for American Forest Students,’’ and a list of refer- 
ence publications for students. Price, 25¢. 

Tree Planting on Streets and High" 
ways. By Wm. F. Fox. A comprehensive treatise 
on tree planting pleasingly presented and copiously 
illustrated in half-tones and color plates. 

Price, $1.50 


FOREIGN IMPORTATIONS 


English Estate Forestry. By A.C. ForRBEs 
An authoritative volume on English forest methods 
from the pen of a well known forester, that should 
prove of considerable interest to American readers. 

Price, $3.60 

Forstwissenschatft, (Schwappach. ) Price, 40c. 

Manual of Forestry. (Schlich.)’ Five vol- 
umes, complete, or separately as follows (price, com- 
plete, $17.20) : 

Vol.Il. “Utility of Trees and Fund- 
amental Principles of Silvicul- 
ture.” Price, $2.40 

Vol. ll. ** Formation and Tending 
of Woods.”’ Price, $3.20 

Vol. Ill. ** Forest Management,” 

Price, $3.20 

Vol.IV. ‘Forest Protection.” 

Price, $3.60 

Vol. V. ‘Forest Utilization.”’ 

Price, $4.80 
This is perhaps the most authoritative work that 


has been issued on the technicai side of forestry, 


translated from the German. _ 


DENDROLOGY, BOTANY, AND IDENTIFICA- 
TION OF SPECIES 


Manual of the Trees of North 
America (exclusive of Mexico). By CHARLES 
SPRAGUE SARGENT. A volume that presents in con- 
venient form and with excellent illustrations, authori- 
tative information concerning the trees of North 
America. It is written in a manner that enables the 
reader to readily find what family or species any 
particular tree belongs. Price, $6.00. 
American Woods. By RoMEYN B. HouGH. 

A new departure in the publication of an authorita- 

tive work illustrated with actual wood sections of 

the various species described. Three are given of 
each, viz., radial, transverse, and tangential. Is- 
sued in ten parts, per part Price, $5.00 


Among Green Trees, By JULIA ELLEN 
RoGers, This book supplies the demand for a 
nature book on trees which is more than mere sys- 
tematic studies. The book treats of general prin- 
ciples, etc., and gives tree history and life accurate- 
ly. Price, $3.00 


Familiar Trees and Their Leaves. 
By F. SCHUYLER MATHEWS. This little volume con- 
tains a large amount of interesting information 
concerning the better-known trees of the eastern 
United States, The botanical name and habitat of 
each tree is given, along with a record of the pre- 
cise character and color of its foliage. Price, $1.75 


Flora of the Northern United States 
and Canada. By BRITTON and BROWNE. A 
complete and accurate key to the flora of the region 
covered. 8 vols, Price, $12.00 


Flora of the Southern States. (Chap- 
man.) This is an excellent key to the flora of the 
south, complete and accurate in its scope. x 

Price, $4.00 

Getting Acquainted with the Trees. 
By J. HORACE MCFARLAND. A handsome volume, 
copiously illustrated, and with facts accurately pre- 
sented in an entertaining way. Price, $1.75 

Handbook of Plants. (Henderson.) 

Price, $3.00 


How Plants Grow. By ASA Gray. An 
understanding of the way in which a tree grows is 
of prime importance to the forester, and the matter 
here presented is accurate and authoritative. 

Price, 80c. 


Manual of Botany. By AsaGray. A key to 
the flora of the northeastern states, and the most 
authoritative publication of its nature. 

Price, $1.62; field edition, $2.00 

Our Native Trees. By Harrizt L. KEELER. 
A popular key to the trees of the northeastern 
United States, presented in manner giving easy 
access to the text. The book is accurate, and as far 
as possible is written in a style which would make 
it interesting to the beginner. Price, $2.00 

Our Northern Shrubs. By Harrier L. 
KEELER. This volume is planned on the same 
lines as the foregoing, and describes the shrubs. 
which are native to the region extending from the 
Atlantic Ocean to the Mississippi River and from 
Canada to the northern boundaries of our Southern 
states. The arrangement is by families and each 
member is given a popular and scientific descrip- 
tion. Price, $2.00 


Principal Species of Wood; Their 
Characteristic Properties. By CHARLEs 
HENRY SNOW. No attempt is made to give exhaus- 
tive descriptions of species, but the author presents 
a mass of information designed for the use and in- 
struction of woodworkers, etc., in a popular style. 
A host of concise information is brought under each 
head, and the work isa valuable one. Price, $3.50. 


Studies of Trees in Winter. By ANNE 
OAKES HUNTINGTON. A description of the decidu- 
ous trees of northeastern America with keys for 
their identification in winter, written in a bright, 
entertaining style, and containing a mass of valu- 
able information. Price, $2.25 


These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION, 


510 Twelfth Street, N. W., Washington, D. C. 
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Important Books on Forestry and Irrigation for sale by FORESTRY AND IRRIGATION 


__510 Twelfth Street, N. W., Washington, D. C. 








Trees of New England. By L. L. DAME 
and HENRY Brooks. This book is a small volume 
which can be easily put in the pocket and carried 
in the woods, and at the same time is the best guide 
to the identification of our New England trees of 
any of the smaller books yet published. Price, $1.50 

Trees of Northeastern America. (NEw- 
HALL.) A good general check list of the more im- 
portant trees of the northeastern United States. 

Price, $1.75 

Trees and Shrubs. By C.S.SARGENT. The 
most thorough and authoritative publication yet 
issued, and a standard work. The matter is issued 
in parts, of which there are three already published. 

Price, per part, $5.00 

Trees, Shrubs and Vines of the 
Northeastern United States. By H.E. 
PARKHUuRsT. In this book the author describes the 
trees, shrubs, and vines of the northeastern United 
States in a popular way, the book being designed 
especially for persons who have never studied bot- 
any. To these it will appeal as a valuable guide to 
a familiarity with the salient characteristics of 
trees, shrubs and vines. Price, $1.50 

West American Cone Bearers. By J.G. 
LEMMON. Written in a simple style, this book, with 
its conveniently small size, is a ready guide to the 
conifers of the Western coast. Price, $1.00 


DESCRIPTION OF PARTICULAR SPECIES 
AND LOCALITIES 


Adirondack Spenee, The. By GIFFORD 


PincHoT. A study of the habits of an important 


lumber tree; its rate of wood accretion per tree per | 


acre, with conclusions drawn from this study as to 
the financial possibility of practical forestry in 
dealing with the species. Price, $1.00 


l 


Mountains of California, The. By JoHN 
Murr. No other person is so well fitted to write of 
the mountains of California as John Muir, and the 
volume presented here describes not only the moun- 
tains themselves but the trees that clothe them and 
the wild life which they harbor. Price, $1.75 

White Pine, The. By Girrorp PINCHOT. 
The study of an important timber tree ; its habits, 
rate of wood accretion per tree per acre, with con- 
clusions drawn as to the financial possibility of 
practical forestry in dealing with the species. 

Price, $1.00 

Our National Parks. By JoHNn Murr. If 
you want to learn about the glaciers, mountain 
peaks, canyons and great waterfalls of the West; 
of the habits of animals from the squirrel to the 
moose; plant life from the big trees to the wild 
flowers —in fact be brought face with nature’s 


works, this is the book. Price, $1.75 


IMPORTATIONS 


Beautiful Rare Trees and Plants. By 
the EARL OF ANNESLEY. A description of some of 
the rarer English trees, shrubs and vines, illustrated 
copiously. Price, $12.00 

Forests of Upper India and Their 
Inhabitants. By THomAs W. WesBeER. This 
volume is an account of the author’s life in India 
during the period shortly after 1857. It containsa 
vivid description of the country, its people, cus- 
toms, ete., with some description of its forests and 
timber wealth. Price, $5.00 

Important Philippine Woods. By Cap- 
tain GEORGE P. AHERN. This is the only authori- 
tative compilation of the more important woods of 
the Philippines, with copious illustrations, part of 
which are in color. Captain Ahern is the head of 
the Forestry Bureau of the Philippines. Price, $3.00 


BOOKS ON IRRIGATION AND DRAINAGE 


Irrigation in the United States. By F. | 
EW 


ELL. The most authoritative and complete 
work on the subject which has yet been published, 
by the head of the Government’s irrigation work. 

Price, $2.00 


Irrigation for Farm, Garden and 
Orchard. By HENRY STEWART. This work is 


offered to those American farmers and other culti- | 
vators of the soil who, from painful experience, can | 
readily appreciate the losses which result from the | 


scarcity of water at critical periods. Price, $1.00 


Irrigation and Drainage. By F.H. KIn«. | 


While most of the existing books on these subjects 
have been written from engineering or legal stand- 
points, this one presents in a broad specific way 
the fundamental sagen ane which underlie the 
methods of culture by irrigation and drainage. 
Price, $1.50 
Irrigation Institutions. By ELwoop 
MEAD. A discussion of the economic and legal 
questions created by the growth of irrigated agri- 


culture in the West, by the Chief of Irrigation and | 
Drainage Investigations of the Department of Agri- | 


culture. Price, $1.25 
Farm Drainage. By JupGE FRENCH. The 
principles, process, and effects of draining land with 
stones, wood, ditch-plows, open ditches, and espec- 
ially with tiles; including tables of rainfall, evap- 
oration, filtration, excavation, capacity of pipes, 
cost and number to the acre. Price, $1.00 
Land Draining. By MANLY MILEs. A hand- 
book for farmers on the principles and practise of 
—- giving the results of his extended experi- 
ence in laying tile drains. Price, 31.00 
Practical Farm Drainage— Why, 
When, and How to Tile Drain. By 
C. G. Elliott. The book is a clear exposition of the 
methods of tile draining, with a discussion of the 

effects, and much valuable related matter. 
Price, $1.00 


Land of Little Rain, The. By Mrs. Mary 
"AUSTIN. A nature book of the highest type. The 
volume is made up of a series of sketches of the 
human, animal, and plant life found in the region 


| 
| 


of the Mohave desert, Death Valley, and the Sierras, 
much of which the average person is likely to con- 
sider almost devoid of living things. Price, $2.00 


IRRIGATION ENGINEERING AND CONSTRUC- 
TIVE WORK 


Design and Construction of Dams. 
By EpwaRD WEGMANN. This volume includes an 
authoritative discussion of the constructive work 
involved and the principal forms of construction. 
Masonry, rock-fill and timber dams are discussed 
extensively. Price, $5.00 

Improvement of Rivers. By B. F. THomas 
rj D. A. WaTT. This volume is a treatise on the 
methods employed for be ont dag J streams for open 
oo and for navigation by means of locks 

and dams. Price, $6.50 

Irrigation Engineering. By HERBERT M, 
WILsoN. This is the fourth edition of Mr. Wilson’s 
popular work, and the revision and enlargement 
which it has undergone, places it at the forefront of 
text books on the subject for American students. 

Price, $4.00 


meqtpoosing for Land Drainage. By 
C. G. ELLIoTT. A manual for laying out and con- 
structing drains for the improvement of agricul- 
tural lands. Price, $1.50 
Reservoirs for Irrigation, Water- 
power, and Domestic Water-sup- 
Ply. By James Dix SCHUYLER. An account of 
various types of dams and the methodsand plansof 
their construction, together with a discussion of the 
available water-supply for irrigation in various sec- 
tions of arid America, distribution, application, and 
use of water; the rainfall, runoff, and evaporation 
from reservoirs, and effect of silt, etc. Price, $5.00 
Water Supply Engineering. By A. 
PRESCOTT Fonda. A treatise on the designing, 
construction and maintenance of water-supply sys- 
tems, both city and irrigation. Price, $4.00 
Water Power. By JoserH P. FRIZELL. An 
outline of the development and application of the 
energy of flowing water. Price, $5.00 





These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C 














TROPICAL FORESTRY AND HORTICULTURE 


Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions 








The Pomelo, or Grape Fruit, the Favorite ot all Breaktast Fruits, tor which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival of Sena’ (es 


Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 


JOHN GIFFORD, Princeton, N. J., cr Cocoanut Grove Dade Co., Fla. 





























AMERICAN WOODS 


By Romevn B. Hough, B.A. 


A publication unique in its illustrations, in that they are actual specimens instead 
of pictures, giving literally ‘‘sermons in trees’’ 





A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 


| gene page contains three paper-thin sections of actual wood—tranverse, radial, and 

tangential—and as these are nearly transparent, they show clearly the structure. 
They are mounted on strong bristol board, which bears the accurate scientific and 
popular names of each specimen shown, together with the common name in German, 
French, and Spanish. 
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The pages on which the > 
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Invaluable for > specimens of wood are mounted Of great use to § 
) BOTANISTS ; are separate, to facilitate ex- SCHOOLS ; 
hig nd not ag ’ amination and comparison one pra ag 6 
: = ? with another, and in order that 
| AncHirects {they may be vsed in direct } PRIVATE 
} BUILDERS 


connection with the text which COLLECTIONS 
accompanies each volume. or : 
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Ten parts of this great work have been issued and are ready for delivery; others 
will follow at the rate of one or two parts per year. Each part contains at least three 
specimens each of 25 species, with illustrated text. 


The following are the net prices per part: 
Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7 50 


Address: FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 





In writing advertisers kindly mention ForESTRY AND IRRIGATION 




















The Proceedings 


OF THE 


American Forest Congress 


held at Washington, D. C., have 
been published in book form 


This volume contains in full the 
sixty notable addresses and papers 
delivered at the several sessions of 
the Congress, including those by 
President Roosevelt, Secretary 
Wilson, and Mr. J. J. Jusserand 
the French Ambassador; also a 
list of the delegates who were 
present, and the text of the reso- 
lutions adopted. 

Altogether it forms the most 
comprehensive and authoritative 
publication on the subject of 
forestry that has yet been issued 
in the United States. 





The price of the book is $1.25 PosTPaID. 





Orders should be accompanied by remittance, and may be 
sent to 


H. [. SUTER, 


Secretary American Forestry Association, 


510 Twelfth St., N. W., Washington, D. C. 
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SEPTEMBER, 1905. 


No. 9 


NEWS AND NOTES 


Much Needed Every reader of Fores- 
Forest TRY AND IRRIGATION is 
Reserves 
earnestly requested to 
weigh well the reasons advanced in 
this number for the establishment of 
national forest reserves in the South- 
ern Appalachian Mountains and the 
White Mountains of New Hampshire. 
It remains for the thoughtful and pa- 
triotic citizens of the country to work 
up a sentiment so strong for these re- 
serves that Congress will be compelled 
to take early and favorable action in 
the matter. Tremendous business in- 
terests in the regions themselves are 
vitally concerned, the agricultural and 
manufacturing industries of wide sur- 
rounding country are no less seriously 
affected, consequently the movement 
for these two forest reserves becomes 
one that affects our general prosperity. 
The American Forestry Associa- 
tion, the Society for the Protection of 
New Hampshire Forests, and the 
Massachusetts Forestry Association 
have entered upon an active campaign 
to secure the early passage by Con- 
gress of bills creating the Southern 
Appalachian and White Mountain 
Forest Reserves. In this work these 
organizations deserve the hearty sup- 
port of every person desirous of pre- 
serving and utilizing the resources of 
two rare regions whose ‘welfare affect 
the whole country. A careful reading 
of the articles in this number, it is felt, 
will enlist the co-operation of persons 
who are not already familiar with the 
situation. 


The State of Wyoming 
is to be congratulated on 
the prospects of devel- 
opment under the Reclamation law, 


Progress 
in Wyoming 


as the work of the various engineer- 
ing parties proceeds. 

The Pathfinder tunnel was com- 
pleted on August 15, the contract for 
the construction of the Pathfinder dam 
was let during the month and work 
promptly begun. Recently the Sec- 
retary of the Interior awarded two im- 
portant contracts in connection with 
the Shoshone project: The Shoshone 
dam to Prendergast & Clarkson, of 
Chicago, Ill., for $515,730., and the 
Corbet tunnel to Chas. Spear, of Bil- 
lings, Mont., for $594,325. 

The dimensions of the Shoshone 
dam are well known. The Corbett 
tunnel will be about 18,000 feet long 
and will be used to divert about 1,000 
cubic feet of water per second from 
the river for irrigating lands in the 
vicinity of Garland and Frannie, Wyo- 
ming. 

— It is believed by the en- 
re ig gineers of the Reclama- 

tion Service in charge 
of the work that so far as the engi- 
neering features and the people are 
concerned, the Williston, Nesson, and 
Buford-Trenton pumping projects in 
North Dakota will be ready for con- 
struction next spring. 

During the latter part of August, 
1904, a party of engineers arrived in 
North Dakota for the purpose of mak- 
ing a reconnaissance of the state to lo- 
cate feasible pumping projects. A 
hasty examination of the territory was 
first made, the report of Prof. F. A. 
Wilder, of the North Dakota Geologi- 
cal Survey, and the maps of the Mis- 
souri River Commission studied, and 
field work was commenced. Chief 
Engineer, F. H. Newell, directed that 
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preliminary surveys be pushed to com- 
pletion as soon as practicable in order 
that land owners whose properties 
would come under the works might 
have a clear understanding of the 
plans of the Reclamation Service and 
a full knowledge of the cost of the wa- 
ter rights. 

The banks of the Missouri River be- 
tween Fort Buford and Bismarck, a 
distance of 300 miles, have been care- 
fully investigated, and it is believed 
to be feasible to lift the water of the 
river to low flats by pumping. Ex- 
tremely favorable features are found 
in the abundance of water and in the 
cheap and plentiful supply of fuel. 

The Buford-Trenton project as 
planned will cover approximately 18,- 
700 acres; the Williston project, 39,- 
ooo, and the Nesson project 28,600 
acres. A board of consulting engi- 
neers will convene at Williston, North 
Dakota, on September 18th to consider 
designs for these systems. 


Reclamation Proposals for the con- 
— struction of the Path- 

finder dam, North Platte 
project, advertisements for which have 
twice been issued, have been opened 
at Denver, Colorado, and the lowest 
bidder was found to be N. S. Sher- 
man, Oklahoma City, Oklahoma. The 
amount of Mr. Sherman’s bid was 
$459,260. 

The Secretary of the Interior has 
executed the contract and approved 
the bond of E. A. Hess, of Lyons, 
Iowa, for the construction of a tele- 
phone system in connection with the 
Fort Buford reclamation project, 
Montana and North Dakota. This 
system consists of four telephone sta- 
tions and about seventy miles of pole 
line, beginning opposite Glendive, 
Montana, on the west side of Yellow- 
stone River, extending northward 
down Yellowstone Valley, generally 
folowing the country road, and ending 
near the junction of the Yellowstone 
and Missouri Rivers at a point nearly 
opposite Buford, North Dakota, on the 


Great Northern Railroad. -Five- bids- 


September 


were received, of which that of Mr. 
Hess—$15,939.45—was the lowest. 

The Secretary of the Interior has 
also executed a contract with the 
Widell-Finley Company, of Mankato, 
Minn., for the construction of seven 
and a half miles of main canal, Fort 
Buford project. Seven bids were re- 
received of which that of the Widell- 
Finley Company—$163,367.50—was 
the lowest. 

The Secretary of the Interior has 
executed the contract and approved 
the bond of Monarch & Porter, of 
Des Moines, Iowa, for the construc- 
tion of schedules 3 and 4, Minidoka 
project, Idaho, which consist of 63.5 
miles of laterals and branches. The 
bid of the successful contractors was 
for $194,826.75. 

A contract for the construction and 
completion of the Pathfinder dam and 
auxiliary works, North Platte project, 
Wyoming, has been awarded by the 
Secretary of the Interior to the Geddis 
& Seerie Stone Company, of Denver, 
Colorado. The amount of the com- 
pany’s bid was $482,000. 

According to the terms under which 
the bid was made work must begin 
within thirty days after the signing 
of the contract, and the entire work 
shall be completed on or before Nov. 
I, 1908. 

The Secretary of the Interior has 
awarded the contract for the construc- 
tion of Yuma dyke, Yuma project, 
Arizona-California, to Miller & Peas- 
ley, of Los Angeles, California. Four 
bids were received, that of Miller & 
Peasley—$66,325—being the lowest. 


The Secretary of the In- 
terior has approved the 
preliminary plans of the 
engineers of the Reclamation Service 
for an irrigation project in northeast- 
ern Utah, known as the Strawberry 
Valley project, and as soon as the wa- 
ter users, through the Water Users’ 
Association formed for the purpose, 
make proper adjustment of water 
rights and guarantee the return of the 
reclamation fund, construction will be 
promptly-undertaken. 


Utah Project 
Approved 
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e REV. DR. EDWARD EVERETT HALE 
Chaplain of the United States Senate, and whose pen and voice have been enlisted on the 
side of practically every great movement of the last sixty years. Dr. Hale was among 
the very first to advocate the establishment of a White Mountain Forest Reserve. 
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Investigations by the Reclamation 
Service have been in progress in the 
State of Utah for over two years. 
These have extended to the reconnais- 
sance of several localities and the pos- 
sibilities of reclamation therefrom, and 
more detailed studies have been made 
of Utah Lake and the possibilities of 
its development, but these failed to de- 
velop a feasible project. 

In the Strawberry Valley, on one 
of the tributaries of the Duchesne 
River, it is found that water can be 
stored in that valley and taken to the 
Spanish Fork by a tunnel. The ca- 
pacity of the reservoir will be approx- 
imately 100,000 acre-feet, and the tun- 
nel will be about 19,000 feet in length. 
Borings have been made along the 
line of the tunnel and no unusual diffi- 
culties have been discovered which 
might threaten the success of the pro- 
ject. 

The lands which can be covered by 
the combination of stored water from 
Strawberry Valley and the natural 
flow of Spanish Fork consist of about 
50,000 acres. Approximately one-half 
of this area is already irrigated but re- 
ceives an insufficient supply of water. 
The land to be benefited is all in pri- 
vate ownership. 

Owing to the uncertainties of esti- 
mates on the tunnel it is at present im- 
possible to state with any degree of 
accuracy the cost of the project. 


ey The initial, or organiza- 
orestry ? : 
Meeting tion meeting of the 


Michigan Forestry As- 
sociation was held in Grand Rapids 
August 29 and 30, with a large attend- 
ance of lumbermen, business men, 
manufacturers, students, and others 
interested in forestry in Michigan. 
The first day’s session was devoted to 
short speeches from a number of 
prominent members of the new Asso- 
ciation, including Thornton A. Green, 
Loyal A. Knappen, Charles W. Gar- 
field, Filibert Roth, George B. Hor- 
ton, Hon. Arthur Hill, and others. 
The aim of the convention was ex- 
pressed in the address of Prof. Roth: 
to get members to express their faith 





September 


in reforestation, to learn what to do, 
and to do it. Considerable enthusiasm 
was elicited through the appeal of 
Prof. Roth, and others, for reforesta- 
tion in Michigan, and the adoption of 
conservative forestry throughout the 
state. At the final session on August 
31, all editors of the state were voted 
honorary members of the association, 
with privileges of active membership. 
A vigorous campaign of education 
was outlined, and the following offi- 
cers elected: President, John H. Bis- 
sell, Detroit; Vice-President, Thorn- 
ton A. Green, Ontonagon; Secretary, 
T. M. Sawyer, Ludington; Treasurer, 
J. J. Hubbeil, Manistee; Executive 
Board: Mrs. Francis King, Alma; C. 
J. Monroe, South Haven; Dr. Lucius 
Hubbard, Houghton; Walter C. Win- 
chester, Grand Rapids; H. N. Loud, 
Au Sable; George B. Horton, Fruit- 
ridge. 

With such a strong personnel, and 
with the energy displayed at this meet- 
ing infused into the vigorous cam- 
paign already planned, the Michigan 
Forestry Association will undoubtedly 
prove a power for good in Michigan. 


For the better protec- 
tion of the forest re- 
serves the Forest Ser- 
vice, in co-operation with the Weather 
Bureau, will install a system of tele- 
phone lines and stations on them as 
rapidly as possible. The first system 
will be installed on the Big Horn For- 
est Reserve, in Wyoming. This tele- 
phone service will enable the forest 
rangers to notify one another, without 
delay, when forest fires break out. In 
so large an area as the Big Horn For- 
est Reserve, which comprises 1,151,- 
680 acres, the value of rapid communi- 
cation is obvious, and there can be no 
doubt that the elimination of delay 
will result in a striking improvement 
in the control of forest fires. 

It is greatly to be hoped that this 
highly practical system of fire warning 
may be extended in due course to 
other reserves. This putting out of a 
forest fire may often depend upon im- 
mediate knowledge of its origin and 


Telephone 
for Reserves 














1 
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whereabouts; so that this new fire 
alarm device ought apparently to pro- 
duce excellent results. 


Mr. Clothier The Mississippi Agri- 
Leaves cultural and Mechanical 
Service * : 

College, at Agricultural 
College, Miss., has recently created the 
position of instructor of forestry and 
plant breeding in the institution, and 
Mr. George L. Clothier, of the United 
States Forest Service, has been chosen 
by the college authorities to fill this 
important position. In addition to 
giving forestry instruction in the col- 
lege, Mr. Clothier will carry on propa- 
ganda work in forestry in connection 
with farmers’ institutes and by means 
of bulletins issued from the agricul- 
tural experiment station. 

In co-operation with the Forest Ser- 
vice a special study will be made of va- 
rious forest problems of direct inter- 
est to the state, among which are: 
Forest Management for Woodlot 
Owners; Forest Planting for the Re- 
clamation of Waste Lands; Method 
for Preventing Erosion Through For- 
est Planting and Preservation; For- 
est Survey of the State. The authori- 
ties of the state have shown them- 
selves fully alive to the need of such 
work, and under the able direction of 
Mr. Clothier we may expect that the 
State of Mississippi will soon formu- 
late a wise and practical forest policy. 


Forest Forest Inspector Bene- 
Reserve dict, of the Forest Ser- 
Fersonals 


vice, is now in temporay 
charge of the Pinal Mountain Forest 
Reserve, in Arizona. 

Mr. Robert J. Moore, forest ranger 
in the Madison Forest Reserve, in 
Montana, has been promoted to the 
position of Forest Ranger in charge 
of the recently created Elk Horn For- 
est Reserve, in Montana, and estab- 
lished headquarters in Highwood, 
Montana, on September 2oth. 

Forest Ranger W. W. Hooper, who 
has been acting as ranger in charge of 
the Leadville Forest Reserve, in Colo- 
rado, has been placed permanently in 
charge of that reserve. 


Forest Supervisor F. A. Fenn, of 
the Forest Service, reports from Boise, 
Idaho, that he assumed charge on Sep- 
tember 1 of the Wiser, Sawtooth, and 
Fayette Reserves, in Idaho. He has 
been instructed to furnish the Depart- 
ment of Agriculture with the names of 
nine men for appointment to the posi- 
tion of forest ranger, to conduct the 
business of the reserves, until the re- 
sults of the Civil Service examinations 
for the position of forest ranger are 
made known. 

Mr. W. L. Veatch, of the Forest 
Service, has resigned from the post of 
supervisor of the White River Forest 
Reserve, in Colorado, and Forest Ran- 
ger Harry Gibler has been placed in 
charge temporarily. 

Mr. Charles A. Scott, of the Forest 
Service, who has been making a pre- 
liminary examination of a nursery site 
to be used for reforestation purposes 
in the Garden City Forest Reserve, in 
Kansas, will visit the Black Hills For- 
est Reserve, in South Dakota, for the 
purpose of collecting bull pine seeds. 
The work of seed collection will prob- 
ably engage Mr. Scott some three or 
four weeks, after which time he will 
return to Garden City. 

Forest Supervisor James E.. Meeks, 
of the Salt Lake Forest Reserve, in 
Utah, transmitted his resignation on 
September 12th. It was accepted and 
Forest Ranger E. H. Clark, of the 
Manti Forest Reserve, was ordered to 
go to Murray, Utah, to assume charge 
of the Salt Lake Forest Reserve. 


Cooperative As a result of the at- 
bt tendance of a member of 

the Forest Service at the 
I'armers’ Congress held at Amarillo, 
Texas, in August, a tree-planting club 
is to be organized in the Texas ‘“Pan- 
handle.” This movement is of con- 
siderable importance since the region 
is naturally treeless, though there is 
abundant evidence that certain kinds 
cf trees will grow, if properly planted 
and cared for. The object of the or- 
ganization is to encourage the making 
of tree plantations, to experiment sys- 
t-matically with trees that seem likely 
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to thrive under the conditions there 
found, and to provide for obtaining 
the necessary planting material in the 
most advantageous way. When this 
club shall have been successfully or- 
ganized, the Forest Service promises 
to send a man to the “Panhandle” to 
help the tree planters to make the most 
effective use of their land and planting 
material. 

The study of railroad tie production 
which the Forest Service is making in 
co-operation with the Northern Pacific 
Railway Company, in Minnesota, is 
nearing completion. The field force is 
now in Hubbard county, where figures 
are being gathered to determine the 
possible yield in ties of jack pine. 
These figures, which were completed 
September 1, and show the yield of 
areas fully stocked with jack pine and 
will so be of value also in estimating 
the yield of planted areas. An esti- 
mate of the whole standing supply, 
and of the character of the lumber in 
northern Minnesota, is well under 
way. 

The study of forest conditions in 
the southern part of New Hampshire, 
which the Forest Service is making in 
co-operation with the state, has pro- 
gressed so well that the map work is 
now completed. The mapping of the 
northern part of the state was done in 
a previous forest study, also co-opera- 
tive, so that the present maps supple- 
ment the former ones, with which they 
show forest conditions over the whole 
of New Hampshire. 

On the forest maps are indicated the 
percentage of barren and abandoned 
lands, the area of forest land, the per- 
centage of virgin timber, and the char- 
acter of the forest, together with the 
area of burned land. 

The attention of the field force wiil 
now be devoted to a study of second- 
growth spruce, with a view to deter- 
mining its value as a woodlot species. 


Application has been 
made for the purchase 
of 50,000,000 feet of 
western yellow pine timber in the 
Black Hills Reserve, located princi- 


Black Hills 
Timber Sale 
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pally in South Dakota. This timber 
is classed as dead and insect infested. 
For the past five years a bark beetle 
has been preying on the western yel- 
low pine of that region, and has done 
immense damage. The beetle bores 
through the bark, and the larvae se- 
riously affect the wood. It becomes 
discolored to a depth of three or four 
inches, its strength is destroyed, and 
it thus becomes useless for timber. 
Every year the condition of the in- 
fested trees becomes worse. 

Under the law none of the timber 
in this reserve can be exported from 
the State. The local demand is lim- 
ited, and covers chiefly railroad ties, 
mine props, and general construction 
purposes. During the early stages of 
beetle attack the timber is good and 
should be promptly cut. There is pos- 
sibly a quarter of a billion feet of such 
timber now in the reserve, very much 
of which will be wasted, as home con- 
sumption is not large enough to use it 
before the beetles have rendered it 
valueless. 
Fire 
Protection 
for Nursery 


For the protection of the 
forest plantations recent- 
ly made in the moun- 
tains back of Pasadena, California, a 
system of fire breaks is being con- 
structed. They follow the sharp 
“backbone” of the main ridges and 
are strips on which the brush is grub- 
bed out for a width of from 12 to 30 
feet, with connecting trials or second- 
ary lines where needed. This is the 
first systematic and extensive work of 
fire-line construction attempted in 
these mountains and the cost thus far 
has been very reasonable. Upon the 
completion of these lines the nursery 
at Henniger’s Flats and the new plan- 
tations will be well protected and the 
extensive sweep of a fire prevented. 
Mr. A. C. Shaw, chief 
of the Public Lands Di- 
vision in the Land Of- 
fice, has been transferred to the Bu- 
reau of Forestry, where he will act as 
examiner in matters of privileges, 
claims, rights of way, etc., within the 
National Forest Reserves. 


Mr. Shaw 
Transferred 
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HON. J. H. GALLINGER 
United States Senator from New Hampshire, a conspicuous member of the Upper 
House of Congress. Senator Gallinger introduced a bill for the establishment 
of a White Mountain Forest Reserve at the last session of Congress. His 
reasons for the Reserve are clearly set forth elsewhere in this number. 








FOR THE PRESERVATION AND 
FUTURE DEVELOPMENT OF A 
SPLENDID REGION 


Why the American Forestry Association Favors the Creation of a 
National Forest Reserve in the Southern Appalachian Mountains 


HE creation of a Southern Appa- 
lachian Forest Reserve would 
secure the best permanent develop- 
ment of a region of vast commercial 
and economic importance. Its re- 
sources have been steadily and dan- 
gerously depleted by reckless lumber- 
ing, by forest fires, and by flood. With- 
out change in methods of manage- 
ment, this destruction will go on in- 
creasingly. Prompt and_ effective 
change in methods is possible only 
through government ownership and 
care. 

That part of the Southern Appala- 
chian region in which the proposed 
forest reserve will be situated is rich 
in timber, water power, and minerals. 
It also possesses limited, but definite, 
agricultural opportunities. It is of the 
first importance, not only to the re- 
gion concerned, but to the whole 
South, that these resources be wisely 
used. The movement for the creation 
of the Appalachian Forest Reserve is 
not based upon sentiment. It rests 
upon the understanding of the com- 
mercial and economic advantage of 
the preservation by wise use, of 
resources which originally were vast, 
but already so far depleted that the 
end is clearly in sight. 


RESOURCES OF THE SOUTHERN APPALA- 
CHIAN REGION. 


Timber.—The greatest single re- 
source of the Southern Appalachian 
Mountain region is its timber. The 
region contains the largest and the 
most valuable hardwood forest in the 
United States. Present methods of 
lumbering are reckless, expensive, and 
destructive, not only to the lumber in- 
dustry itself, but to water power, and 


to agriculture. Conservative methods 
of lumbering are not only necessary 
for the perpetuation of the forest, but 
advisable from every other point of 
view. Those interested in the lumber 
industry of this region will raise the 
question as to the effect of the estab- 
lishment of the reserve on the produc- 
tion of lumber. Under government 
supervision conservative lumbering 
will not only be permitted, but encour- 
aged. All mature timber will be sold 
at once, without waiting for a rise in 
timber values, as private owners so 
often do. The attitude of the govern- 
ment from a business standpoint, is 
well shown by the management of ex- 
isting forest reserves. Since the ad- 
ministration of the federal forest re- 
serves was transferred from the Inte- 
rior Department to the Forest Service, 
of the U. S. Department of Agricul- 
ture, timber sa’es have increased five 
times in amount. 

Not only will the cutting of all mer- 
chantable timber consistent with good 
management be encouraged, but de- 
pendant forest industries and the man- 
ufacture of forest by-products will be 
actively fostered. The net result will 
he not only to prevent decrease but 
make a steady increase, in production 
incident to the forest. 

Water Power.—The application of 
the vast possibilities for the utilization 
of water power in the Southern Appa- 
lechian region have just begun. Waz- 
ter power values depend essentially 
upon constancy of flow, which in turn 
depends more than any other factor 
upon the maintenance of a permanent 
and sufficient forest cover on the 
mountain slopes. In the year IgoI 
alone, floods caused $10,000,000 dam- 
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age to various property interests along 
streams rising in the Southern Appa- 
lachian region. Disastrous floods will 
continue to increase in severity unless 
mountain slopes are protected from 
fire and wasteful cutting. This region 
is one which receives an unusually 
heavy rainfall. The heavy mountain 
rain storms cannot, of course, be pre- 
vented, and it is but natural that with 
such torrential rains falling on steep 
mountain sides floods are bound to 
occur. But with proper care of the 
forests the danger and damage can be 
minimized. In order that these forests 
may be used to best advantage for 
water control, a change in their hand- 
ling must come very speedily. 

A griculture.—The agricultural pos- 
sibilities of this region would, under 
a reserve administration, be directed 
into proper channels. Those areas 
that are best suited to agriculture 
would be studied and pointed out, and 
the use of them encouraged, while the 
uselessness of attempting to farm the 
steep upper slopes of the mountains, 
as shown by the sad experiences of 
many settlers, would be averted. Care- 
ful forest management would directly 
benefit agriculture. Protection of 
mountain slopes would mean greater 
immunity from floods in the valleys, 
and consequently greater stability to 
agriculture. 


Health and Pleasure Possibilities. — 
The health-giving qualities, and the 
beautiful scenery of this region are 
unexcelled, and it is accessible to a 
larger number of people than any oth- 
er in the United States. The estab- 
lishment of the proposed forest re- 
serve would insure in an adequate de- 
gree, the protection of fish and game, 
and offer opportunities for the build- 
ing of resort hotels, summer homes, 
etc. It would encourage not only the 
business man to use the resources of 
the country, but it would be an effec- 
tive and increasing impetus to settle- 
ment by people there for health and 
pleasure, and to tourist travel. 
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POLICY OF THE FOREST SERVICE IN 
HANDLING FOREST RESERVES. 

The following extract from the reg- 
ulations and instructions of the Forest 
Service in handling the western forest 
reserves gives a clear view of the gov- 
ernment’s attitude toward the public 
where their interests touch: 

“The timber, water, pasture, min- 
eral, and other resources of the forest 
reserves are for the use of the people. 
They may be obtained under reason- 
able conditions, without delay. Legiti- 
mate improvements and business en- 
terprises will be encouraged.” 

FOREST RESERVE PRIVILEGES GRANTED 
BY THE FEDERAL GOVERNMENT. 

The following are the more usual 
rights and privileges granted in the 
forest reserves, based upon demands 
aiready made upon the Forest Ser- 
vice. Other privileges which do not 
amcunt to a disposal of the land are 
granted. In fact requests for privi- 
leges are encouraged along any line 
that utilizes the resources of the re- 
serves in a proper manner, the whole 
plan, as stated before, being to devel- 
op the resources of the forest reserves 
to their highest point of usefulness 
consistent with good business manage- 
ment. 

(a) Trails and roads to be used by 
settlers living in or near forest re- 
serves. 

(b) Schools and churches. 

(c) Hotels, stores, mills, stage sta- 
tions, apiaries, miners’ camps, stables, 
summer residences, sanitariums, dai- 
ries, trappers’ cabins, and the like. 

(d) Grazing and agricultural privi- 
leges, together with such inclosures, 
etc., as may be necessary for the use 
of such privileges and not harmful to 
the forest reserves. 

(e) Canals, ditches, flumes, pipe 
lines, tunnels, dams, tanks, and reser- 
voirs, within forest reserves. 

(f£) Steamboats and ferries operated 
within forest reserves. 

(g) Aerial tramways and wire-rope 
conveyors. 

(h) Railroad, tramroads, telegraph, 
telephone, or electric power lines, and 
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the plants or buildings necessary for 

their use. 

(i) Other similar privileges which 
do not amount to a disposal of the 
land. 

RESUME OF SOUTHERN APPALACHIAN 

RESERVE CAMPAIGN. 

Noy. 22, 1899—Appalachian National 
Park Association organized at 
Asheville, North Carolina. 

Jan. 2, 1900—Memorial of the Appa- 
lachian National Park Associa- 
tion presented to Congress and re- 
ferred to the Committee of Agri- 
culture. 

April 17, 1900—Officers of the Park 
Association appear before the 
Committee on Agriculture pre- 
senting the cause of the Appala- 
chian National Park Association. 

April 21, 1900—Senator Pritchard in- 
troduced a bill praying for an ap- 
propriation of five thousand dol- 
lars for a preliminary investiga- 
tion. 

April 26, 1900—Senator Pritchard’s 
bill asking for appropriation for 
investigation passed, became a 
law on July Ist. 

Summer of 1900—The Bureau of For- 
estry, with the co-operation of the 
Geological Survey, investigate the 
Southern Appalachian Moun- 
tains. 

Jan. 1, 1991—Secretary Wilson, of 
the Department of Agriculture, 
sends report to Congress through 
the President regarding the pre- 
liminary investigation made. 

Jan. 19, 1901—President McKinley 
presents Secretary Wilson’s re- 
port with a special message to 
Congress recommending this re- 
port to the favorable considera- 
tion of the Congress. 

Jan. 10, 1901—Senator Pritchard in- 
troduces a bill praying for an ap- 
propriation of five million dollars 
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for the establishment of a forest 
reserve in the Southern Appala- 
chian Mountains, approximating 
two million acres. Bill referred 
to the Committee on Agriculture. 

Jan, 28, 1901—Senator Pritchard’s bill 
asking for an appropriation of 
five million dollars was reported 
back favorably by the Committee 
on Agriculture. 

Jan. 18, 1901—North Carolina passed 
a bill ceding to the National gov- 
ernment the authority to acquire 
title for forest reserve purposes, 
with exemption from taxes. 

Jan. 29, 1901—South Carolina and 
Georgia passed similar bills. 
March 22, 1901—Alabama did like- 

wise. 

March 28, 1901—Tennessee and Vir- 
ginia passed like bills. 

July 3-10, 1901—Secretary Wilson, 
accompanied by Gifford Pinchot, 
chief of the Bureau of Forestry; 
J. A. Wilson, private secretary to 
Secretary Wilson; W. J. McGee, 
U. S. Bureau of Ethnology ; F. H. 
Newell, U. S. Geological Survey ; 
J. A. Holmes, State Geologist ; 
Hon. Theo. F. Klutz, member of 
Congress of Seventh District of 
North Carolina, spent ten days in 
the Southern Appalachian Moun- 
tains making a personal investiga- 
tion of the sites wherein it is pro- 
posed to establish the Appalachian 
Forest Reserve. 

Dec. 19, 1901—President Roosevelt 
transmits report of the Secretary 
of Agriculture on the forests, 
rivers, and mountains of the 
Southern Appalachian region, to 
Congress, with recommendation 
that Congress consider it favor- 
ably. 

In addition to the foregoing a bill in 

1904 passed the United States Senate 

but the House took no action on it. 
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Mixed Hardwood and Pine Forest on Oconalufty River, Swain County, N. C. 


On the lower mountain slopes and ridges the pines are often mixed with the hardwoods. But whatever the nature ot the trees, the frequent fires are de- 


stroying the undergrowth and humus and thinning out the trees, thus diminishing the commercial value of the forest, facilitating the erosion of the 
soil, and lessening its capacity for storing water. 
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PRESIDENT FAVORS SOUTHERN 
RESLR VE 


Reprint of his special message to Congress in which he strongly favors the 
creation of a National Forest Reserve in the Southern Appalachian Mountains 


To the Senate and House of Repre- 

sentatives: 

[ transmit herewith a report of the 
Secretary of Agriculture, prepared in 
collaboration with the Department of 
the Interior, upon the forests, rivers, 
and mountains of the Southern Ap- 
palachian region, and upon ‘s agri- 
cultural situation as affecred py them. 
The report of the Secretary pr: sents 
the final results of an investigation 
authorized by the last Congress. Its 


conclusions point unmistakably, in the 
judgment of the Secretary and in my 
own, to the creation of a national for- 
est reserve in certain parts of the 
Southern States. The facts ascer- 
tained and here presented deserve the 
careful consideration of the Congress; 
they have already received the full at- 
tention of the scientist and the lumber- 
man. They set forth an economic need 
of prime importance to the welfare of 
the South, and hence to that of the 








Debris from Floods on Nolichucky River, East Tennessee. May 21, 1901 
This debris consisting of the wreck of farmhouses. furniture, bridges. cattle, and probably 


several human bodies, covered 6 acres of fertile farm land near Erwin. Tenn. 


The 


Soutnern Appalachian region is one with an exceedingly heavy rainfall, and though they 
cannot entirely prevent floods the preservation of the forests on the mountain slopes 


will minimize the damage from them. 
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nation as a whole, and they point to 
the necessity of protecting through 
wise use a mountain region whose in- 
fluence flows far beyond its borders 
with the waters of the rivers to which 
it gives rise. 

Among the elevations of the eastern 
half of the United States, the South- 


wood forests were born on their slopes 
and have spread thence over the east- 
ern half of the continent. More than 
once in the remote geologic past they 
have disappeared before the sea on the 
east, south, and west, and before the 
ice on the north; but here in this 
Southern Appalachian region they 











View of Flood Damages on Doe River, Tennessee, May, 1901. 


ern Appalachians are of paramount in- 
terest for geographic, hydrographic, 
and forest reasons, and, as a conse- 
quence, for economic reasons as well. 
These great mountains are old in the 
history of the continent which has 
grown up about them. The hard- 


have lived on to the present day. 
Under the varying conditions of 
soil, elevation, and climate many of 
the Appalachian tree species have de- 
veloped. Hence it is that in this re- 
gion occur that marvelous variety and 
richness of plant growth which have 
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led our ablest business men and scien- 
tists to ask for its preservation by the 
Government for the advancement of 
science and for the instruction and 
pleasure of the people of our own and 
of future generations. And it is the 
concentration here of somany valuable 
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The conclusions of the Secretary of 
Agriculture are summarized as _ fol- 
lows in his report: 

“rt. The Southern Appalachian re- 
gion embraces the highest peaks and 
largest mountain masses east of the 
It is the great physiographic 


Re yckies. 








Flood Damages to Railway on Nolichucky River, East Tennessee, May, 1901. 


species with such favorable conditions 
of growth which has led forest experts 
and lumbermen alike to assert that of 
all the continent this region is best 
suited to the purposes and plans of a 
national forest reserve in the hard- 
wood region. 


feature of the eastern half of the con- 
tinent, and no such lofty mountains 
are covered with hard-wood forests in 
al! North America. 

“2. Upon these mountains descends 
the heaviest rainfall of the United 
States, except that of the North Pacific 
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Coast. It is often of extreme violence, 
as much as 8 inches having fallen in 
eleven hours, 31 inches in one month, 
and 105 inches in a year. 

“3. The soil, once denuded of its 
forests and swept by torrential rains, 
rapidly loses first its humus, then its 
rich upper strata, and finally is washed 
in enormous volume into the streams, 
to bury such of the fertile lowlands as 
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to the Mississippi. Along their courses 
are agricultural, water-power, and 
navigation interests whose preserva- 
tion is absolutely essential to the well- 
being of the nation. 

“s. The regulation of the flow of 
these rivers can be accomplished only 
by the conservation of the forests. 

“6. These are the heaviest and most 
beautiful hard-wood forests of the 





Valley Lands Badly Washed by Floods. 


These fertile lands in the Southern Appalachians will all be washed away in a few decades 
unless the forests on the mountain slopes are protected. 


are not eroded by the floods, to ob- 
struct the rivers, and to fill up the 
harbors on the coast. More good soil 
is now washed from these cleared 
mountain-side fields during a single 
heavy rain than during centuries under 
forest cover. 

“4. The rivers which originate in 
the Southern Appalachians flow into 
or along the edges of every State from 
Ohio to the Gulf and from the Atlantic 


continent. In them species from east 
and west, from north and _ south, 
mingle in a growth of unparalleled 
richness and variety. They contain 
many species of the first commercial 
value, and furnish important supplies 
which can not be obtained from any 
other region. 

“7, For economic reasons the pre- 
servation of these forests is imperative. 
Their existence in good condition is 
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essential to the prosperity of the low- 
lands through which their waters run. 
Maintained in productive condition 
they will supply indispensable materi- 
als, which must fail without them. 
Their management under practical and 
conservative forestry will sustain and 
increase the resources of this region 
and of the nation at large, will serve 
as an invaluable object lesson in the 
advantages and practicability of forest 
preservation by use, and will soon be 
self-supporting from the sale of tim- 
ber. 

“8. The agricultural resources of 
the Southern Appalachian region must 
be protected and preserved. To that 
end the preservation of the forests is 
an indispensable condition, which will 
lead not to the reduction, but to the in- 
crease of the yield of agricultural pro- 
ducts. 

“o. The floods in these mountain- 
born streams, if this forest destruction 
continues, will increase in frequency 
and violence, and in the extent of their 
damages, both within this region and 
across the bordering States. The ex- 
tent of these damages, like those from 
the washing of the mountain fields 
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and roads, can not be estimated with 
perfect accuracy, but during the pres- 
ent year alone the total has approxi- 
mated $10,000,000, a sum sufficient to 
purchase the entire area recommended 
for the proposed reserve. But this loss 
cannot be estimated in money value 
alone. Its continuance means the 
early destruction of conditions most 
valuable to the nation, and which 
neither skill nor wealth can restore. 

“to. The preservation of the forests, 
of the streams, and of the agricultural 
interests here described can be suc- 
cessfully accomplished only by the 
purchase and creation of a National 
Forest Reserve. The States of the 
Southern Appalachian region own lit- 
tle or no land, and their revenues are 
inadequate to carry out this plan. 
Federal action is obviously necessary, 
is fully justified by reasons of public 
necessity, and may be expected to have 
most fortunate results.” 

With these conclusions I fully 
agree; and I heartily commend this 
measure to the favorable consideration 
of the Congress. 

THEODORE ROOSEVELT. 

White House, Dec. 19, Igo1. 








Flood Damages to Mining Settlement, Norwood, W. Va., 1901. 
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An Original Southern Appalachian Mountain Forest, Transylvania County, N. C. 
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Czsars Head, South Carolina. 
The fires and axe are destroying the best growth on these steep, rocky mountain sides. 


























VALUE OF A FOREST RESERVE TO 
NEW ENGLAND) 


BY 


J. H. GALLINGER 


United States Senavior from New Hampshire 


IIE, sentimental side of a White 
Mountain Forest Reserve has 
been warmly discussed during the past 
few years, and in all parts of the 
country it has its able and eloquent 
advocates. The esthetics of the situa- 
tion appeal strongly to all who have 
visited the White Mountain region, 
and personally witnessed the devasta- 
tion of the magnificent forests that is 
now under way. It is not strange that 
lovers of the beautiful should unite in 
protesting against the wholesale de- 
struction of the timber lands of North- 
ern New Hampshire, and I am glad 
to unite with them in any effort that 
will tend to stay the ravages of the 
unscientific and wasteful methods now 
in vogue. But there is a practical as 
well as a sentimental side of the ques- 
tion, to which I beg briefly to call at- 
tention. 

The important relation between the 
perpetuation of the forest and the 
abandoned farm is not always appre- 
ciated. When lumbering ceases, the 
mills and other wood-working indus- 
tries disappear, and the farms in many 
parts of New England no longer pay, 
so that the farming people move away. 
It is a curious fact that some of the 
problems of the Orient in ancient 
times and of Italy in Roman times are 
being repeated in our day on American 
soil. But our people are slowly learn- 
ing that an intelligent use of the for- 
ests will perpetuate its products, and 
steady the industries dependent upon 
them. The forest product in New 
England, especially in the last decade, 
since paper has been made in large 
quantities from spryce pulp, is of the 
utmost importance. It ranks next in 


value to agriculture and manufactures, 
and includes not only lumbering, saw 
mills, and paper and pulp mills, but 
also the many wood-working factories 
that make articles all the way from 
furniture to shoe pegs. We are told 
in the latest census that in New Hamp- 
shire alone there are $8,163,081 in- 
vested in 29 paper and wood pulp 
plants, employing 2,391 persons, pay- 
ing annually $1,036,856 in wages, and 
producing annually a gross product 
valued at $7,244,733. 

These figures are for one of the 
forest industries in one of the New 
England States, but they suffice to 
show the great number of families de- 
pendent upon the forest—families of 
woodsmen, mill hands, factory opera- 
tives, managers and owners. In the 
well being of the forest all New Eng- 
land is vitally interested, and the sen- 
timental argument of saving the for- 
ests to be sure of summer boarders is 
inconsequential in comparison with 
other and greater interests which are 
affected. The proper care of the re- 
maining spruce forest, and of our hard 
wood and second growth trees, should 
be undertaken promptly, in order that 
we may not suffer in New England as 
we did from the disappearance of the 
primeval crop of white pines. 

Because of the time element in- 
volved it is not possible for individu- 
als, nor even for corporations, to cut 
the forests in a manner that ensures a 
future crop. To hold the property in- 
volves, as a rule, a loss in taxes and 
fire protection that benefits only a 
future generation. The principle is 
now recognized in many of our States, 
in New York, Pennsylvania, Michigan 
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and others. and by the National Gov- 
ernment in setting aside 80,000,000 
acres of forest reservation in the West, 
a territory larger than all New Eng- 
land, that for non-agricultural lands, 


government ownership alone ensures 
a profitable return. 

The flow of nearly all of the im- 
portant rivers of New England from 
the White Mountain region makes the 
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other New England States anxious to 
secure a national forest reservation of 
svfficient size to guarantee the con- 
tinued navigation of those streams, 
their uninterrupted use for manufac- 


Mount Bond, New Hampshire, Showing C'ear Cutting on the Upper Slopes. 


turing power, and their purity for do- 
mestic purposes in the cities to which 
they supply drinking water. Such a 
reservation would also steady the 
wood-working industries of all New 
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England. Can any matter be more 
far-reaching in its influence? 

New Hampshire has appropriated 
$5,000, with which a careful examina- 





‘sea 9914} 10} 3 UT BuN3Nd Useq DAY Ud paipuNyY Inoy 


‘payenyis A[9a1}9e133e SS2] ‘38910 [eADWIId I9Y30 aUO 
‘adueyq [euepisarg oy} uo yse10q ydjopuey oy 


‘aBuey [enuepiselg 943 uO sureulas 
“$WYstuy []IM (9-¢06T) 193UTM oJOUI BuO 


A[uoO 


tion of the mountain region has been 
made by the Forest Service at Wash- 
ington, and New Hampshire will co- 
operate with other States and the Na- 





tional Government to the utmost in the 
effort to make the proposed reserva- 
tion a fact; but unfortunately New 


Hampshire is not financially able to 








undertake the project of establishing a 
White Mountain forest reserve un- 
aided and alone, and she should not be 
expected to undertake it. 














AN APPALACHIAN FOREST RE- 
SERVE AND THE SOUTH 


The immense importance of it to the industries of the 
South—Why the South should warmly support the project 


BY 


BENJAMIN LAWTON WIGGINS, L.L.D. 


Vice Chancellor, University of the South 


‘ 
T HERE aré few more hopeful signs 
of progress in material things 
than the growing interest on the part 
of the American people in the protec- 
tion of their forests. It is true that 
cur timber interests are mainly owned 
by private capital, and in all likelihood 
will ever be so appropriated; but the 
influence of these gifts of nature on 
the general happiness and well-being 
of the human race has always given 
to them a semi-public character which 
can be easily understood. Never be- 
fore in our history, however, has the 
subject of forestry been more earnestly 
and widely considered than now. 
Surely the leading causes of this 
cheering indication is a recognition of 
the evils inflicted on all classes of so- 
ciety by the wholesale demolition of 
our timber districts and the growing 
conviction that unless some prompt 
check is imposed on this destructive 
process, even greater losses are to be 
expected. And, as has been frequent- 
ly pointed out, these losses are not to 
be confined to this generation, but will 
be entailed on posterity. That we of 
the south are fast awakening to the 
sad reality now confronting the rest 
of the country is therefore only an- 
other striking proof of the fact that 
the interest of each of us is the inter- 
est of all. Hence the movement, now 
of several years’ growth, which has for 
its object the protection of the tim- 
her interests in the southern Appala- 
chian Mountain region, is at once a 
sign and a promise of better things to 
come. 


One of the most striking features of 
the proposed reservation is the vast 
area of territory stretching from West 
Virginia and Virginia through Ten- 
nessee and the Carolinas to Georgia 
and Alabama. But even this does not 
represent the actual influence exerted 
by the vast region just indicated. For 
we must remember that the Appala- 
chian district is the source of many of 
the most important rivers in fully one- 
half of the Southern States. In other 
words, those who are advocating the 
protection of the Appalachian forests 
are endeavoring to safeguard the 
farming, commercial, and manufac- 
turing interests of one of the most 
important sections of the United 
States. 

For there is scarcely an industry in 
any of the states touched by the pro- 
posed Appalachian reservation that is 
not directly affected by the river-sys- 
tems whose reservoirs are in these 
mountain forests. This becomes plain 
to us when we recall, for example, the 
alarming frequency of those destruc- 
tive freshets, due largely to the demo- 
lition of mountain forests, which not 
only impoverish the agricultural lands 
by robbing the soil and bring number- 
less woes to the farmer; but they also 
choke up our rivers and harbors, thus 
obstructing commerce, and imperil the 
rare wealth we have in the way of wa- 
ter power to propel the machinery of 
our mills. 

Colonel William Elliott, of South 
Carolina, in a speech delivered in Con- 
gress on May 14, 1901, used the fol- 
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Improved, Water Power on the Savannah River, at Augusta, Ga., Operating Cotton Mills. 


The principal sources of this and othef-iMportant rivers of the Southeastern States are within the region of the proposed Appalachian forest reserve; 


and the perpetuation of the water powers on these streams, valued at more than $20,000,000 per annum, depends largely upon the preservation 
of these mountain forests. 
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lowing words which every well-wisher 
of the South might well lay to heart: 

“Take, for example, the rice plan- 
tations on the South Carolina side of 
the Savannah River, which has its 
source in these mountains. Formerly 
they were more productive. The lands 
were exceedingly valuable. They were 
all cultivated in the most careful man- 
ner and yielded splendid returns. 
Whoever was so lucky as to own one 
of them was considered a rich man. 
What is their condition now? Many 
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which commenced some twenty years 
ago, just before the time when de- 
structive freshets became so frequent.” 

It is well to bear in mind that the 
exhaustion of the timber resources of 
other sections of the country, together 
with the wonderful industrial develop- 
ment of the South during the past two 
decades, has produced an enormous 
demand for all kinds of southern lum- 
ber, not to speak of the devastating ef- 
fects of forest fires. It is true these 
and similar dangers arising from a 
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Water Pawer on Broad River at Columbia, S. C. 


of them, including their elaborate and 
expensive systems of irrigation, have 
been substantially abandoned, and the 
remainder generally show a loss at the 
end of the year instead of a profit. In 
the course of less than twenty years 
there has been a complete revolution 
from a state of great prosperity to one 
of utter prostration. What is the cause 
of all this? None other than freshets, 
all the time increasing in number and 
destructive power. All the evidence 
goes to show that the cause is the de- 
struction of our mountain forests, 


neglect of our best interests have been 
frequently pointed out. It is true we 
have in our various states Arbor Days 
and Forest Associations and sundry 
statutes directed against wantonly set- 
ting fire to woods. But the practical 
objects—indeed the impossibilities in 
the way of separate state control of the 
proposed reservation are obvious. 

It is a matter of national importance 
and ought to be entrusted to federal 
administration. No part of the coun- 
try need gain more by transferring the 
management of this proposed domain 
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to the general government than the 
Southern States. Their commerce, 
their agriculture, their manufactures 
demand a constant and uniform flow 
of water. This cannot be expected so 
long as the present state of things con- 
tinues. On the contrary, unless some 
steps are immediately taken to con- 
serve our reservoirs in the Appala- 
chian region our rivers will not only 
become more torrential in the spring, 
but diminish in summer. 


Even if the states were able to buy . 


the rare region in question, which is 





trial life of the South by the construc- 
tion of the Panama Canal, the neces- 
sity, indeed the duty of protecting the 
Appalachian forests’ is thrust upon us 
in the most forcible manner. It is 
something more than a present eco- 
nomic necessity, involving the welfare 
of the South, it is one of those great 
secular interests affecting future gen- 
erations of Americans. 

There can be little doubt that the 
failure thus far to establish a South- 
ern Appalachian Forest Reserve is 
due, in large measure, to the apathy 








Water Power on Saluda River at Pelzer, S.C. 


exceedingly doubtful, they would be 
unable to manage it with their lack of 
experience. Moreover, there would be 
seven or eight State Boards of Con- 
trol with every opportunity for dis- 
pute and irritation. Of course the 
great object lesson it would afford us 
for still further protecting other re- 
gions unaffected by the rivers whose 
sources are in the Appalachian dis- 
trict can be readily understood. 
When we consider the tremendous 
impetus that will be given the indus- 


of the people who are most immediate- 
ly concerned. Two Presidents have 
recommended it as of great public util- 
ity. The Secretary of Agriculture 
stands as he has stood from the be- 
ginning, upholding the project—yet it 
has advanced but little in the four or 
five years that the measure has been 
before the people. If this reserve is 
ever to be an accomplished fact it will 
be due to the people of the Southern 
States ; not those who own land with- 
in the area that may be bought up, not 





Nee 


Pet2A09 99UO YdIYm [IOS 9y3 paaouios Sawy Sure: AAvoy 943 pu ‘38910; DY} paAouIos SALY oIt} pue oxe out 
*BIZIONH ‘BURLY JVON ule;UNO, ou0I1¢ 





September 


N 


oe) 
_ 
Ss 
< 
O 
— 
—G 
-G 
— 
A 
Z, 
<a 
jaa} 
Sal 
D 
<3) 
faa 
‘e) 
Fy 











ES Ee LL eee ee SN eae: ene Snes DET OF Siig rocky knob 











1905 FORESTRY AND IRRIGATION 421 


those who are on the borders of it, but 
the vastly greater number who live 
and do business in the country sur- 
rounding the mountain region. 


From these highlands come the wa- 
ters that make fruitful the farms and 
give power to the industries of prac- 
tically every Southern State east of 
the Mississippi River. The people of 
the North and West realize that this 
question is first of all a local one— 
at any rate that one section of the 
country ‘is more immediately con- 
cerned than any of the others. Yet 
they also see that it is a matter 
of importance to the entire country, 
and for this reason are ready to turn 
in and put their shoulders to the wheel 
to get this reserve. But they must 
first be assured that the South is hear- 
tily in favor of it; therefore it is di- 
rectly up to the people and press of 
the South to head this great work with 
vigor. 


Furthermore, all that the Adiron- 
dacks are to New York, the Berkshire 
Hills to Massachusetts, the White 
Mountains to New Hampshire, and all 
eof them to the whole country, these 
southern mountains may be to the 
states that possess them. The Ameri- 
can people are developing a love of 
outdoors that must be satisfied. No 
region in the United States has the 
qualities that attract the summer visi- 
tor and the possibilities of ready ac- 
cess, that the forested mountains of 
the South have. Private enterprise is 
slow in making them known. A great 
forest reserve there will create a de- 
mand that every part be opened to 
travelers. 

So regarding it let us act promptly 
and wisely. And reason surely points 
out one way and that is to entrust the 
management of this magnificent do- 
main to the wise, liberal, comprehen- 
sive administration of the general gov- 
ernment. 


REASONS FOR A NATIONAL FOREST 
RESERVATION IN THE 
WHITE MOUNTAINS 


BY 


PHILIP W. AYRES 


Forester of the Society for the Protection of New Hampshire Forests. 


THE reasons for a National Forest 

Reservation in the White Moun- 
tains are of two kinds, economic and 
cesthetic, of which the economic rea- 
sons are by far the more weighty and 
important. 

1. The lumber interests in New 
England, including the pulp and pa- 
per plants and the wood-working fac- 
tories, are second only to agriculture 
and manufactures in the amount of 
wages paid and the number of fami- 
lies supported. Anything that attacks 
any one of these great interests affects 
all of the others, and the lumber in- 


terests is easily the most vulnerable be- 
cause of the easy exhaustion of sup- 
ply. A forest reservation would steady 
the towns, mills, and factories whose 
population is dependent on forest pro- 
ducts. 

From the complete exhaustion of 
their primeval white pine forests some 
years ago, the New England States 
have suffered severely. The furniture 
factories and many other wood-work- 
ing plants have largely disappeared. 
Such sash-and-door factories as’ re- 
main import their pine from Michigan 
and the West at a price that renders 
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them less able to compete in the gen- 
eral market. Such items are funda- 
mental in New England’s welfare. 
There is a supply of standing spruce 
on hand sufficient to keep the paper 
and pulp plants at work for twenty 
years at the present rate of consump- 
tion, and with the increase in popula- 
tion throughout the country, the rate 
of consumption is almost sure to in- 


September 


England establishments? It is not 
surprising that the paper makers and 
the lumbermen are in favor of a forest 
reservation in New England. The 
American Paper and Pulp Associa- 
tion, at its meeting in New York last 
year approved of a reservation in the 
White Mountains, and asked Congress 
to take speedy action. The National 
Wholesale Lumber Dealers’ Associa- 





Virginia Spruce with Dense Balsam Reproduction on Mt. Jackson, New Hampshire. 


crease. The areas of spruce in the 
United States suitable for the manu- 
facture of paper are limited, but they 
are said to be extensive in Canada. 
Shall we have to import supplies from 
Canada? (Thirty-seven per cent of 
the spruce used in New Hampshire 
last year was imported from there.) 
Will our paper mills move into Can- 
ada, or will new mills be erected in 
Canada to compete with our New 


tion, and the National Board of Trade 
meetings in Washington did the same. 
So did the American Forest Congress. 

One reason why the Black Forest 
region in Germany is such a thriving 
manufacturing center is because the 
forests are owned by the government, 
the towns, and universities, and so 
managed that there is no danger of 
exhausted supplies. Compare this 
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with the ephemeral lumber town in 
this country. 

2. The second strong reason for a 
forest reservation in New England, is 
that it would protect the water flow. 
A majority of the rivers in New Eng- 
land rise in the White Mountain re- 
gion. The most important of these 
are the Connecticut, the Merrimack, 
the Saco, and the Androscoggin. Great 
enterprises are dependent upon their 
equable flow. They are the main 
source of power for the concentrated 
manufacturing establishments in New 


the Merrimack is dependent upon the 
mountain forests, though in less de- 
gree than the Connecticut and the 
other large rivers. 

3. Because all of New England is 
vitally affected, having interests that 
are paramount to those in any one 
state. the proposed reservation in the 
White Mountains is a matter for fed- 
eral action. New Hampshire and Mas- 
sachusetts have the most at stake, 
though Maine, Connecticut, and Ver- 
mont are not far behind. New Hamp- 
shire appropriated $5,000 for an ex- 





Barren Upper Slopes in the Presidential Range, White Mountains. 


England, particularly of those making 
paper and cotton-cloth. Upon their 
purity depends the health of those 
large cities that use their waters for 
drinking purposes. Although certain 
manufacturing concerns on the Merri- 
mack have not thus farshownamarked 
interest in the plans for a reservation, 
owing to the fact that the Merrimack 
lias enormous natural reservoirs in 
Lake Squam, Lake Winnipesaukee, 
and Newfoud Lake, with dams at their 
outlets making more even the flow in 
this river, yet it is true that the flow of 


amination by the United States Forest 
Service of the cutire mountain region. 
This examination has been made, and 
the report is replete with facts giving 
a full account of the situation as to the 
location of forest lands, their extent, 
condition and value, the influence of 
lumbering, fire and erosion. It shows 
also the effects of present manage- 
ment. The bill before Congress has 
reservation may not interfere with the 
progress of agricultural or other priv- 
ate holdings, nor with the forest in- 
been carefully drawn in order that a 
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ry 
North Sugar Loat Mountain, Once Heavily Timbered, but now Practically Barren 
as a Result of Clean Cutting and Fire. 
terests of those who will cut in accord- The New Hampshire Forestry Com- > 
ance with rules laid down by the Sec- mission, and the Society for the Pro- 
retary of Agriculture. tection of New Hampshire Forests are 
’ 





View Showing Results of a Severe Ground Fire in White Mountains 
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alert to render any possible assistance. 
So is the Massachusetts Forestry As- 
sociation, and the Appalachian Moun- 
tain Club. The following public bodies 
in New England have asked Congress 
to take favorable action: 

Connecticut State Lumber Dealers’ 
Association, Rhode Island State Lum- 
ber Dealers’ Association, New Hamp- 
shire Lumbermens’ Association, New 





ple from many states. Scarcely any 
other national playground is so largely 
used by the people of so many states 
as a refuge from the pressure of busi- 
ness and social life in the large cities. 
This was the foundation of Dr. Ed- 
ward Everett Hale’s address before 
the American Forest Congress last 
winter. The White Mountains are one 
of the nation’s breathing places, and 


ey 


Forest Lumbered Twenty Years Ago to a Diameter of Fourteen Inches—Now Ready 
for Another Cutting. 


Haven and Coastwise Lumber Deal- 
ers’ Association, Boston Merchants’ 
Association, Boston Lumber Trade 
Club, Boston Associated Board of 
Trade. 

4. The zsthetic value of a forest is 
a legitimate value. The White Moun- 
tains afford rest and recreation in one 
of the most thickly populated portions 
of the country, and are sought by peo- 


should not be despoiled of their beauty. 
There are elms enough for wagon 
hubs without taking the most beautiful 
trees in the village street, and there is 
wood enough for furniture and paper 
without removing the few remaining 
primeval forests in the White Moun- 
tains. It is a question of how these 
fcrests best serve mankind, by stand- 
ing or by being cut. 











There are but two primeval forests 
remaining on the Presidential Range. 
The more attractive, the Randolph 
Forest, from which rise the peaks of 
Jefferson, Adams, and Madison, has 
been three-fourths removed in the last 
three years, leaving prominent ugly 
scars in its place on the mountains. 
The last and best fourth of it, up the 
“valley way” on Mount Madison, will 
probably disappear in the coming win- 
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tive action. 

In addition to these reasons for a 
reservation in New England, a word 
should be said for the principle of a 
government ownership of non-agricul- 
tural land. There has been a great 
outcry against the lumberman which 
has been of no avail. It is also with- 
out reasonable foundation, for why 
should he, more than others, have re- 
nent Minnesota lumberman, has well 





Land Cut Clear and Burned Over About Ten Years Ago. 


ter. The other primeval forest is less 
accessible, on the Pinkham Notch side 
of Mt. Washington, and is threatened 
“for commercial purposes,” having re- 
cently changed ownership. It is now 
too late even with prompt action, to do 
what could easily have been done two 
years ago. Four of the Sibylline books 
have been destroyed. But there is still 
sufficient reason for prompt and posi- 





said, “The State has interests far be- 
yond those of the individual.” It is 
because the State is neglecting these 
interests that we suffer. Let us direct 
the energy that we have hitherto 
wasted in denunciation, into the more 
useful channel of State and National 
acquisition of lands not fit for agricul- 
gard for the future welfare of the peo- 
ple? As Mr. Weyerhaueser, a promi- 
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ture. The States governments in New 
York, Pennsylvania, and Michigan, 
have made splendid beginnings. The 
federal government has set aside 8o,- 
000,000 acres in forest reservations in 
the West. They are even more im- 
portant in the East, where population 
is more dense. By this means alone 
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can the great industries dependent 
upon wood supply be made permanent 
and steady. By this means alone can 
the water flow in great rivers be pro- 
tected. When adequate reservations 
are secured there will be no lack of at- 
tractive forests in which tired hu- 
manity can find rest. 


FOREST RESERVES IN IDAHO 


Interesting Discussion of Forest Reserve Situation in Idaho 
and Explanation of the Federal Forest Policy in General. 


N unusually interesting corre- 
spondence relating to the gen- 
eral forest policy of the government 
has just been published by the Forest 
Service, as Bulletin No. 67, entitled 
“Forest Reserves in Idaho.” The ma- 
jor part of this correspondence, which 
deals specifically with forest reserve 
questions in Idaho, consists of letters 
from Senator W. B. Heyburn, of Ida- 
ho, to the President ; the replies of the 
President; letters from Mr. Gifford 
Pinchot, Forester of the U. S. Depart- 
ment of Agriculture; and a letter on 
the federal forest reserve policy, with 
special reference to Idaho, by Senator 
Fred Dubois. 

The discussion of the forest reserve 
situation in Idaho, which is very fully 
developed in the letters, and a thor- 
ough explanation of the federal forest 
policy in general, which has never be- 
fore been so clearly and emphatically 
defined, lend to this bulletin exception- 
al and more than merely local interest. 

Senator Heyburn, in several of his 
letters, makes warm protest against 
the proclamation of certain forest re- 
serves in Idaho. His colleague, Sen- 
ator Dubois, on the contrary, enthu- 
siastically recommends their establish- 
ment, and declares that “to-day the 
forest reserves are administered * * * 
for the sole purpose of conferring the 
greatest benefit on the communities in 
which the respective reserves are situ- 
ated.” 


One of the most striking passages 
of Senator Dubois’s letter is that in 
which he asserts that the federal ad- 
ministration is now in fullest harmony 
with the desires of disinterested citi- 
zens throughout the West. He declares 
that he never at any time opposed the 
policy itself, though at first, with col- 
leagues from the Rocky Mountain re- 
gion, he “contended against the meth- 
ods which were used in creating, main- 
taining, and controlling the reserves.” 
“During the time when the forest re- 
serves were first created,” he writes, 
“reserves were created without suffi- 
cient safeguards to protect stock rais- 
ers, miners, lumbermen, agriculturists, 
and people of our section generally. 
The fight of the western men was con- 
stant and united. Our demands were 
set forth in numerous speeches, and 
finally were acceded to. The policy 
which controls the creation of forest 
reserves to-day and their administra- 
tion is substantially the policy which 
the Representatives of the Western 
States in Congress have contended 
for,and is substantially what the West, 
through its Representatives, contended 
for.” 

The President, in one of his letters, 
replies vigorously to the protests of 
Senator Heyburn. The folowing sen- 
tences occur: 

“The government policy in estab- 
lishing national forest reserves has 
been in effect for some time; its good 
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results are already evident; it is a pol- 
icy emphatically in the interests of the 
people as a whole, and especially the 
people of the west; I believe they cor- 
dially approve it; and I do not intend 
to abandon it.” 

The specific withdrawals in Idaho 
which Senator Heyburn opposed and 
which Senator Dubois recommended, 
now established as reserves or as addi- 
tions to reserves, are as follows: Hen- 
rys Lake, Sawtooth, Payette, Squaw 
Creek Division of the Weiser, and 
Cassia, and additions to the Yellow- 
stone and the Bitter Root. 

Appended to the correspondence is 
a report of Special Agent Schwartz, of 
the General Land Office, based on 
“certain examinations of the Shoshone 
Forest Reserve temporary withdrawal, 
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in Idaho.” 

In the discussion of the advisability 
of withdrawing certain lands for for- 
est reserves, it was objected that for- 
est reserves discouraged settlement 
and worked hardship for those who 
had already acquired claims within the 
areas affected. According to the re- 
port of Special Agent Schwartz, about 
90 per cent. of the claims which he ex- 
amined have never been resided on by 
their claimants, as is required by law. 
It would appear, furthermore, that a 
considerable number of the claimants 
are railroad employees and others 
whose interests in their claims seem 
very indirect. On the whole, the re- 
port goes to show that the claims ex- 
amined are in a large number of cases 
not legitimately held. 


TRANSPLANTING OF BIGTREE 
SEEDLINGS 


BY 


S. J. FLINTHAM 


Forest Assistant, U, S. Forest Service. 


“THE ancient race of the Sequoia, 

species of which in prehistoric 
times flourished over a wide range in 
North America, seems, from the de- 
structive course of lumbering through 
the restricted present range of the two 
Sequoia species,——in the Coast and 
Sierra ranges of California, to be in a 
fair way to become extinct in time or 
to be maintained only in a few pro- 
tected National Parks and Forest Re- 
serves. 

Despite their great antiquity both 
the species are of great virility. The 
coast redwood, reproducing itself 
readily by sprouting from the stumps 
after lumbering as well as by abun- 
dantly-produced seed, seems capable 
if protected of recovering its cut-over 
lands to some extent, and to have 
within its range a future timber im- 
portance in forest operations. 


With the bigtree, however, such re- 
covery appears more difficult. The 
species does not reproduce by sprouts, 
and though its light, wind-blown seed 
is spread to some distance, young 
growth is hardly to be found extend- 
ing outside the well defined limits of 
the bigtree groves, and within them 
reproduction grows with difficulty un- 
der their shade. 

The seed of the bigtree commands a 
good price. It is collected and the 
species propagated by mnurserymen 
both at. home and abroad, but mainly 
as an ornamental tree. Neither sap- 
ling nor young seedling reproduction 
is very abundant in the bigtree groves 
on the Sierra slopes, and little or no 
attempt has been made to transplant 
the wild forest-grown seedlings. 

An interesting experiment, however, 
which has proved an entire success; 


fa 
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begun independently and continued 
with the approval of the Land Office, 
was started in the early spring of 
1904 by Ranger L. L. Davis in charge 
of the General Grant National Park. 
He has succeeded in setting out small 
bigtree seedlings, collected from a few 
localities where they had come’ up 
naturally, to various sites about the 
park, in openings where they will be 
allowed a better chance to grow up. 


The naturally sown seedling sites 
mentioned occurred where light 
ground fires, spread from small fires 
for the clearing up of the rubbish on 
the forest floor, had cleaned the 
ground of a heavy accumulation of lit- 
ter. The germination of the seed of 
the bigtree is slightly difficulty—ordi- 
narily hindered bytheheavy trash and 
litter accumulating under the Sequoia 
stand, but an opportune seed year al- 
lowed advantage to be quickly taken 
of such favorably cleared spots, and 
seedlings now two or three years old 
have started several thousand times as 
dense as they can live to grow up, the 
number of seedlings averaging on 
some spots over 2,500 to the square 
rod. 


Noting this crowded reproduction 
Mr. Davis conceived the idea that the 
transplanting of such seedlings from 
their frequently close-crowded posi- 
tion under shade, where they were 
sure to die out, was entirely practic- 
able, and his experiments in 1904 were 
s:.fficient to indicate the exact size of 
plants, and the methods of transplant- 
ing which will give most assured suc- 
cess, and allow the reproduction in the 
park to be very largely extended. 


In 1904 some 800 plants were trans- 
planted, Mr. Davis doing the work un- 
aided. The trial was entirely satisfac- 
tory, as very few seedlings died even 
when set out in unfavorable conditions 
of soil moisture. The plantation came 
through a summer exceptionally hot 
and droughty, even at the elevation— 
about 6,000 to 7,000 feet, of the park; 
and though the watering of the trans- 
plants, carried on into midsummer, 


had then to be abandoned because of 
failing water supply. 

The available supply of plants, of 
the size which the past experience 
showed to be the most desirable, was 
short for the spring of 1905, and only 
600 more seedlings were set out, 
though the transplanting is to be con- 
tinued and extended, and a large sup- 
ply of forest-grown stock should be of 
suitable size and maturity the spring 
of 1906. For the future further sup- 
plies of naturally sown stock is also 
being provided for by the burning off 
of the surplus litter in several places 
in the park to catch the fall of seed 
from good seed years such as occurred 
the fall of 1904. 

In the 1904 planting seedlings of a 
size between I and 18 inches high were 
dug up carefully to avoid injury to 
the long taproot system, were carried 
in pails in a puddle to the planting 
sites—generally the small fire-opened 
spots in the forest, and set out in deep, 
watered holes, the whole root system 
being carefully spread out, and the 
hole filled in with fine earth. They 
were set out at the rate of about Ioo a 
day. 

Planting two seedlings together was. 
at first tried, but as both seedlings al- 
ways lived the practice was discon- 
tinued. No deaths resulted from a 
severe freeze, which occurred in April 
immediately folowing the transplant- 
ing when the soil was bare of snow. 
Some trouble was experienced with 
ground squirrels, which occasionally 
dug up the transplants, but they were 
readily poisoned off. 

The transplants came successfully 
through the summer, in spite of the 
cessation of the watering at the time 
of greatest need, and nearly all the 
seedlings were thrifty when measured 
in the latter fall of the year. As might 
be inferred from the very successful 
sapling growth of the species in open 
cut-over lands, from which bigtrees 
have been lumbered, the best of the 
transplanted growth occurred where 
there was most abundant light. Plants 
of 6 to 10 inches height grew from 5 
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to 8 inches in the season. Most of the 
plants set out were from 4 to 18 inches 
in size—that is 2 to 3 years old. These 
have taproots often I to 2 or more feet 
long, and they are therefore trans- 
planted with some difficulty, and if 
with proper care at some expense of 
time. However, some plants I to 4 
inches high, or I-year-old, were set 
out, which did not succeed so well. 
Most of the 10 per cent loss noted at 
the end of the first season was con- 
fined to this size class. It is evident, 
therefore, that the larger sizes must be 
used for transplanting, in spite of their 
less suitable root system, and for suc- 
ceeding years 4 to 10-inch stock will 
be employed. Failures were due to 
the inadequate root system,—not suffi- 
ciently developed to reach moisture 
deeper in the soil, and so to maintain 
the plant against the summer’s 
drought. 

Seedlings are thus seen to be hardy 
to drought and frost, but are best 
suited by rich moist soil. Experiment 
has shown that they may apparently 
be planted and succeed beyond the 
natural altitude range of the tree in 
the existing groves. Young seedlings 
are also occasionally dug up by ranch- 
ers and homesteaders living in the val- 
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leys in the foothills, during visits made 
to the bigtree groves. The Sequoia 
saplings occasionally seen in the door- 
yards of ranches in the foothills and 
in yards in the towns through the San 
Joaquin Valley have generally been 
thus transplanted successfully from 
the groves in the mountains. They 
are here succeeding—making excep- 
tionally thrifty growth, and develop- 
ing into fine ornamental trees, at alti- 
tudes of from 300 or 500 feet up to 
2,500 feet. 

This experiment in the General 
Grant Park, and the success that has 
attended it, points the way for the im- 
provement by the officials in charge of 
other bigtree groves. The presence of 
a protected and well distributed repro- 
duction, now lacking in most groves, 
could be gradually brought about in 
the Sequoia and Yosemite National 
Parks by similar transplanting by the 
members of the ranger service, and 
much interest for visitors would be 
added from the visible comparison in 
the groves of the seedlings and sap- 
lings of the bigtrees growing under 
the broad spreading crowns and mas- 
sive columns of the mature giants, 
while the rapid growth of the saplings 
would later furnish trees of pole size, 
now only infrequently met with. 


SPRUCE SEED SOWN BROADCAST 


BY 
A. KNECHTEL 
Forester, New York State Forest, Fish and Game Commission. 


|? is a matter of common observation 

that evergreen trees spring up 
readily in poplar groves, and hence a 
notion has become prevalent that 
spruce finds in such places good con- 
ditions for reproduction, and that 
spruce forests might be started by 
scattering the seed under the poplar 
trees. To put the matter to a test, the 
Forest, Fish and Game Commission of 
New York sowed in 1903 about a 


bushel of native spruce seed in the 
poplar groves near Aiden Lair, Essex 
county, New York. The ground was 
quite well covered with poplars which 
ranged in diameter from four to ten 
inches. There were no small ever- 
greens beneath them, nor were there 
any large spruce trees nearby from 
which seed might be shed. There- 
fore, any spruce trees that have begun 
to grow there during the past three 
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years, may be considered as having 


“come from the seed sown. 


The seed was scattered on the fallen 
leaves, on decaying wood, and espe- 
cially on all spots where the mineral 
soil was exposed, and these were quite 
numerous. About eight quarts of 
seed were put on an acre. 


The seed received immediately sev- 
eral showers, but from April 4th to 
June 11th no rain fell in the Adiron- 
dacks. 

In July, 1904, an examination of the 
ground was made. Where mineral 
soil had been exposed, and on rotten 
wood, the little trees were doing quite 
well, in many places four or five trees 
being found on a square foot. In 
other places, however, especially where 
the leaves were thick, they were rather 
scarce. But over the whole ground 
they were probably sufficiently numer- 


ous to make an evergreen forest if they 
all contiue to grow. 

In August of this year the groves 
were again examined. The little 
spruces were still alive, and seemed to 
be about as numerous as they were 
last year. 

It is too early yet to form a judg- 
ment as to the ultimate success of the 
experiment. Moreover, the results 
from a single experiment, however en- 
couraging, are not sufficient to war- 
rant the conclusion that spruce forests 
can be produced satisfactorily in this 
way. Repeated experiments are nec- 
essary, and with these we shall prob- 
ably learn that the seed must at least 
reach the mineral soil. 

The evergreens in poplar groves are. 
as far as my own observations have 
extended, mostly balsam, a_ species 
much less exacting in its requirements 
for reproduction than the spruce. 


DRILLING TO BED ROCK 


Description of an Important Class of Work 
in the Building of Irrigation Enterprises. 


NE of the least understood, but by 

no means the least important 
feature involved in the construction 
of a large irrigation project, is the 
work of drilling parties making un- 
derground investigations to determine 
the character of the formations upon 
which dams and other structures are 
to be erected. While the use of the 
drill is of the utmost importance in 
determining the location of dams, it is 
also essential in ascertaining the char- 
acter of soil in reservoirs, in tunnel 
and canal construction, and in sinking 
wells. Without a knowledge of the 
cepth to bed rock and the nature of 
the formation, no contractor would 
bid upon the work. It is not safe to 
rely upon surface indications, and 
even an experienced geologist finds 
himself at fault when endeavoring to 
predict the character of river bed for- 


mations. In each of the great national 
projects this work is necessarily pre- 
liminary to actual construction, and 
frequently upon the results of the bor- 
ing rests the feasibility of the project 
itself. 

The drill outfit is of two kinds, one 
operated by steam power, the other by 
hand. The latter is used in regions 
remote from transportation and where 
fuel is not obtainable. As the reser- 
voir and dam sites are usually located 
in inaccessible mountain canyons, far 
from railroads, the hand drill is gen- 
erally. used in connection with recon- 
naissance surveys and preliminary 
studies of the project, as it can be 
packed on the backs of horses and 
transported over mountain trails or 
lowered into deep canyons. 

The drill consists of a_ steel bit 
screwed on the end of a hollow tube. 
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The drill chops down through the soil 
and loose material, which are forced 
upward in the casing by passing a 
stream of water through the tube. 
The casing follows the bit as it pene- 
trates downward. On encountering 
a boulder or other material which re- 
tards the passage of the casing, the 
rod and casing are lifted, a charge of 
dynamite is set off and the obstacle 
removed. When rock is met with, a 
circular bit is used in which are in- 
serted six or eight black diamonds or 
carbons. The rotary motion of the bit 
grinds the rock and the core comes up 
through the bit into the barrel to 
which the latter is fastened. On the 
bottom of the barrel just above the bit 
is what is called the core shell, with a 
split ring in it, both shell and ring be- 
ing cone shaped. On pulling out the 
bit the ring slips down and closes, thus 
preventing the core from falling out. 

Samples of earth are kept in four 
ounce bottles, the same dimensions as 
the diamter of core, and all are placed 
in trays properly labeled for the in- 
spection of contractors bidding on the 
work. Each boring shows a complete 
section of the bottom. With this pro- 
cess one man made thirty-two moves 
of machine and put in 1,160 feet of 
boring in six days. The cost of the 
work varies from 10 cents to $5 per 
foot, depending on the locality and 
character of material. 

Notable instances of the unreliabil- 
ity of surface indications are numer- 
ous. A few of these may be men- 
tioned as of particular interest in in- 
cicating how little dependence may be 
placed upon surface showings in river 
canyons. 

In the Shoshone canyon, Wyoming, 
the river has cut a narrow passage 
with walls a thousand feet high, 
through a mountain of granite. Sur- 
face indications were that the river 
passed over bed rock and that no trou- 
bie would be experienced in fixing a 
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_monster dam immovably upon the sol- 


idest sort of a foundation. But the 
drill quickly dissipated this hope. It 
took all winter to find bed rock, and 
it was only after a number of moves 
up and down stream that a suitable 
location was found. Here bed rock 
was found at 65 feet, after passing 
through boulders 30 feet in diameter 
cn top of beds of gravel. At the point 
first selected for a site, bed rock was 
found at a depth of 88 feet, and bor- 
ings were continued to a much greater 
depth to make sure that a solid foun- 
cvtion had at last been reached. At 
the Pathfinder dam site in Wyoming, 
where the surface conditions were 
practically identical, bed rock was 
found at a depth of 5 feet. 

On the Colorado River between 
Yuma and the mouth of the Grand 
Canyon, the government expended 
$40,000 on drilling and then failed to 
find a permanent base for a dam. At 
the Laguna dam site, near Yuma, the 
river passes between granite walls, and 
in the channel rocky ledges extrude in 
several places. The drill showed that 
these ledges were not connected at the 
bottom ; that between them were great 
wide pockets of sand 168 feet in depth. 
This condition necessitated complete 
change of plans for a structure. 

The engineers have completed pre- 
liminary borings in the Klamath coun- 
try, southern Oregon, finding good 
formation near the surface for a dam 
site. Borings were made there for a 
tunnel 110 feet below the surface and 
1,500 feet long, which is to take water 
around and outside the town. 

At the Malheur dam site bed rock 
was found at 28 feet in a first-class lo- 
cation. At Minidoka, Idaho, the river 
cuts through a lava ridge and perma- 
nent foundation was found at 20 feet. 
Work is now being carried on by dril- 
ling parties in North Dakota, Okla- 
homa, California, Utah, New Mexico, 
Colorado, Montana, and Oregon. 
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THE PECOS VALLEY 


Immense, Development Going on and More 
Promised Through Reclamation Projects 


BY 


A. M. HOVE 


PECOS VALLEY, famed in song 

and story, is meriting fame in 
material progress as well. On all 
sides the visitor sees marked evidence 
of progress and development from 
Roswell southward far into the Texas 
part of the valley. 


Irrigation in the upper Valley is by 
artesian wells or canals from tribu- 
taries of Pecos River, while in the 
lower valley the waters of the Pecos 
itself are used exclusively. Near 
Lakewood is McMillan reservoir, an 
artificial lake of large dimensions, sup- 
plying water to the fertile lands 
- around Carlsbad, Otis, Loving, and 
Malaga. 

Carlsbad itself is a beauty spot. Its 
convenience of location, its banking 
and trading facilities, its exceptionally 
good schools, its fine water and excel- 
lent supply of corn, alfalfa and other 
feedstuffs have attracted the stockmen 
from far and near. They live in 
Carlsbad and run their stuff, may be, 
a hundred miles away on the plains. 


The superb climate, both summer 


and winter, the moderate elevation, 


3100 feet, and good hotel accommo- 
dations make Carlsbad the Mecca of 
the health seeker and the pleasure 
seeker. 

Carlsbad has risen to the occasion 
and the remarkable progress of the 
past year is proof thereof. Substantial 
business blocks and fine residences 
have gone up. Streets have been 
graded; sidewalks, as broad and 


smooth as any city can boast of, have 
gone 


in. Carlsbad is no longer a 


jumping off place just beyond no- 
where. It is modern, metropolitan. 

The farming section extends for 
many miles below Carlsbad. The soil 
is fertile. It responds to modern 
methods of cultivation like few soils. 
Strong in the elements necessary for 
plant food, all it needs is the directing 
hand of intelligent man to produce 
bounteous harvest of alfalfa, corn, 
fruit—anything that fancy may like 
to plant suitable to the climate. 

This part of the valley is at present 
receiving more than its share of atten- 
tion from men who look into condi- 
tions to determine what the future 
may be. The Reclamation Service 
has had a corps of engineers in the 
field since last December looking into 
the possibilities of a better and larger 
irrigation system under government 
control. B. M. Hall, Supervising En- 
gineer of New Mexico, Oklahoma, 
and West Texas, with headquarters at 
Carlsbad, is directing the investiga- 
tions. Thomas Means, soils expert, 
has gone over the lands and deter- 
mined the acreage of land suitable for 
irrigation. H, A. Storrs, electrical en- 
gineer, has made an estimate of the 
probable amount of power that may 
be developed at the various dams. J. 
M. Giles, district hydrographer of the 
Geological Survey for New Mexico, 
Oklahoma, and West Texas, also has 
his headquarters in Carlsbad. Be- 
sides his regular assistant hydrogra- 
phers other men connected with the 
hydrographic work like C. E. Murphy, 
Hydrographic Inspector, and M. O. 
Leighton, Engineer Hydro-Economic 
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Investigations, have also spent some 
time on the Pecos and more especially 
on the Carlsbad project. 

The farmers have organized Water 
Users’ Association to deal with the 
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have followed developments have 


come and bought lands so as to be on 
to go further and bring thousands of 
acres of desert under cultivation that 
private capital could not master. 


View of the Largest Artesian Well in the Pecos Valley, near Artesia, New Mexico. 
It flows over 3,000 gallons a minute 


government in case the present inves- 
tigations ofthe irrigation system of the 
Pecos Irrigation Co. and possible ex- 
tensions result favorably. Everything 
so far looks promising, and men who 





Two power dams are also under 
construction, one at Carlsbad and the 
other six miles south of Carlsbad. 
Both concerns will develop power for 
light and other purposes. It is prob- 











Head of the Canal of the Felix Irrigation Company, in the Pecos River Valley, near Roswell 
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able that electric power will come into 
use on the farms instead of gasoline 
and steam engines. 

On the whole the lower valley is a 
the ground in time for the possible 
change. 

Private capital has done much to 


— 
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develop irrigation in this valley. But 
the Reclamation Service will be able 
good place to live. The farming dis- 
trict has free rural delivery, telephone 
system, railway stations near at hand 
—in short, all the conveniences that 
older communities claim. 





FORESTRY IN THE PUBLIC SCHOOLS 


Suggestion As to a Way to Interest Children 
in the Practical Side of Forest Growth 


BY 


A. NEILSON 


SOME instruction in forestry, I be- 

lieve, would be of great benefit to 
the children in our public schools, 
without working any great hardship 
on the teachers. I am painfully aware 
that a lot of hands will be raised in 
holy horror at the idea of introducing 
a new study, and I would not wonder 
at it, for in the present day, real work- 


ers are, as a rule, overworked. But I 
think it very important to teach chil- 
dren something about nature in a prac- 
tical way—and, in my opinion, the 
best thing to do is to teach them some- 
thing about practical forestry. 

The average child in the country 
grows up with the impression that 
country and nature simply mean dust, 
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mud, and crops. The dust and mud 
on the walks to the school house, the 
crops after he gets home, or during 
his holidays, when his father has to 
be helped out. When I was a small 
boy, and walked to school in Harford 
county, Maryland, about all I knew 
about nature was that it produced sas- 
safras roots, and I used to dig them 
out of the roadside. I never was 
taught anything about botany, and 
often sat in the school room looking 
out of the window at all kinds of tree 
growth, without having the slightest 
4dea of what it all meant. Even while 
I was quite small, I took up nature 
study, on*nfy own account, because I 
had a natural inclination for that sort 
of thing, and Ihave kept at it ever 
since, and now, when walking or driv- 
itig the country, every kind of growth 
presefits some matter of interest to me. 
ButI sincerely regret that I was taught 
nothing of nature at the various 
schools I went to, for what one learns 
at school, even in a primitive way, 
holds on through life, to a certain ex- 
tent. Studies that I hated and shun- 
ned in every way, have still left their 
imprint, and even the limited knowl- 
edge I got of these distasteful ones 
has been in after life of great use to 
me. It will be the same with the 
study of forestry. Some children will 
be enthusiastic over it, some will dis- 
like it, but it will leave its imprint on 
all. When a child grows up and has 
occasion to plant trees, he or she will 
remember their early teaching, and 
not be absolutely in the hands of a 
nurseryman. Some teachers will not 
appreciate or like this new~study, but 
they must be teaching things now that 
they do not like nor have any interest 
in. To the new study I advocate I 
offer the solace of outdoor work. It 
takes the teacher and the children 


from the bad atmosphere of the school 
room into the clear, pure atmosphere 
of outdoors, where it will be simply 
play while the studies are going on. 
I trust this argument will do away 
with the usual objections offered to 
the introduction of a new study. I 
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am simply suggesting a little more 
sunshine for the otherwise dull life of 
the school room. 

The country child is fairly engulfed 
in everything that is attractive, yet he 
has no conception of it. The city child 
is taught a great deal about the coun- 
try, and he is thoroughly posted as to 
his city life, too; but he will do any 
amount of work in anticipation of a 
day in the country, and when he gets 
there, will often be able to tell his 
country cousin all sorts of things about 
the trees, shrubs and flowers, that will 
make the latter open his eyes. 

The country child, unfortunately, 
does not know either his own life, or 
the city life—he little dreams of the 
pleasures that are lurking for him in 
the woods, fence rows, and fields. Help 
him, give him some little instruction 
as to the ways of nature and he will 
be happy and go on and learn the rest 
in his own way. 

I do not expect teachers to become 
expert foresters, nor is there any oc- 
casion for going very deep into the 
matter. What I suggest is simply a 
practical start in a small way in for- 
est edcuation. The salient and sim- 
plest forms of forestry must be taught 
out of doors, among the trees and 
bushes. What I advocate at the start 
is to teach the children how to distin- 
guish the various trees and shrubs, 
teach them their habits, growth, etc., 
purpose for which the wood is used, 
and the families the different trees 
belong to; teach them how to dig up 
a tree and how to replant it, and how 
to raise it; how to plant nuts and raise 
trees from them. This is what I 
would suggest as a beginning. Really, 
the starting of an “Infant Class” in 
forestry. 

My idea is, that each school shall 
have a small nursery, say one-fourth 
of an acre or even less. This is to be 
fenced in. Nearly all the school lots 
adjoin some farm, and it is entirely 
probable that the owner of the farm 
would lend this much land to the 
school commissioners, who could fence 
it in at a cost of say, $5. And no 
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doubt the farmer would contribute the 
plowing and preparing the ground so 
that the children could take hold of 
it and grow the trees. Each school 
would be furnished with a shovel, hoe, 
and iron rake. There is, as a rule, in 
every country school a few boys big 
enough to wield a shovel; these boys 
would do the heavy work. 


I would suggest giving two to four 
hours a week to forestry work, the 
teacher selecting fit days. In the 
spring, from the middle of March to 
the middle of May, would be the plant- 
ing time, and in the fall, October and 
November. During these periods the 
teacher would take the children to the 
nearest woods and dig up seedling 
trees and shrubs, and in the fall collect 
the nuts for planting. The trees the 
teacher would get would be the small- 
est seedlings, as small as six inches 
high. These would be planted in the 
nursery, and during the other months, 
when fit, the children could be set at 
work in the nursery caring for it. The 
nursery will take care of itself during 
the holidays and during the off plant- 
ing season. The teacher would also 
take the children to the woods and 
give them little lectures on tree mat- 
ters. 


The teacher would not have to be an 
expert to do all this. I propose that 
each teacher be given a “tree book,” 
for there are several very good ones to 
be had, that explain very fully to be- 
ginners in arboriculture. There should 
be purchased by the school commis- 
sioners a few dollars worth of very 
young seedlings from some nursery, 
so that the instruction will not be con- 
fined entirely to native local trees. 


A large number of trees can be 
grown on a nursery of one-fourth of 
an acre, and giving three years as the 
age of removal from the nursery, the 
plantings should not be more than a 
third of the nursery area each year. 
When the trees, at the end of three 
years, must be taken up, they can be 
given to the parents of the children, 
or can be sold. If sold, the money 
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would go to the school to establish a 
library or for other useful purposes. 

I think in a short time after the 
study is taken up, there will be quite 
a rivalry among the schools, over their 
nurseries. 

I do not know how much time can 
be spared from the regular school stud- 
ies for the forestry matter. A long time 
on one day would be better than a 
short time on several days, and the 
day must be selected each time by the 
teacher. 

If the expense of fixing the fence 
around the nurseries, getting the tools, 
books, etc., is more than the commis- 
sioners can stand for all the schools, 
I would suggest the selection of some 
schools, best situated for the purpose, 
and in this selection of schools iit 
would probably be best to take them 
where the teachers rather like this 
kind of study; then these schools 
would be an example for the others, 
and in course of time this study would 
be taken up by all. 

I estimate that the money required 
for the introduction of the study of 
forestry for each school the first year 
would be about $17.25, made up as 
follows: 


Fencing in the nursery... .$5.00 
Purchase of outside trees. . 8.00 
free 2.00 
Pamphlet marking directions .25 
Tools 2.00 


$17.25 


With this capital invested, there 
would be no more expense, except the 
purchase each year of say, about $5 
worth of outside trees. No sales can 
be made from the nursery for about 
three years, but after that, each year 
will produce its crop of several hun- 
dred trees, and they would be sure to 
produce an income of $25.00 per year 
or more. 

While the instruction in forestry is 
going on, a lot of wild flower study 
will naturally come in, and will not 
interfere. 
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WATER POWERS OF WISCONSIN 


AN investigation of the stream flow 

and power possibilities of the 
State of Wisconsin has been in pro- 
gress by the Hydrographic Branch of 
the Geological Survey for several 
years. Prof. L. S. Smith, of the Uni- 
versity of Wisconsin, also has been 
making a study of this subject and re- 
cently prepared a report which is to 
be published by the U. S. Geological 
Survey in the form of a Water Supply 
and Irrigation paper. This paper will 
be full of facts concerning the water 
power resources of Wisconsin which 
will be of great benefit to the public 
in general as well as the people of 
Wisconsin. 

The conditions for the creation of 
water power on the streams draining 
northern Wisconsin are among the 
best in the United States. In the 
northern-central part of the state there 
is a high plateau consisting of hard 
crystalline Pre-Cambrian rocks. This 
elevation is covered with a layer of 
drift deeply pitted by glacial action, 
which has resulted in the formation 
of numerous lakes throughout the en- 
tire region. These lakes form natural 
and extensive storage reservoirs for 
the rivers flowing from this plateau. 
The height of this land surface above 
all of the surrounding country results 
in a considerable excess of precipita- 
tion over its area, the actual rainfall 
here being several inches more than 
that of the surrounding country. 

This region has an almost complete 
forest covering which adds greatly to 
the conservation of its water supply. 
Completely surrounding this Pre-Cam- 
brian region is one of Palezoic origin 
consisting to a large degree of soft 
Pottsdam sandstone. Owing to the al- 
titude of deposition and the poor wea- 
thering qualities of these palezoic 
rocks, the country surrounding this 
plateau is considerable lower. Conse- 
quently the rivers that rise in this 
Pre-Cambrian district must necessarily 
pass from a high altitude to a low one, 


and in so doing have cut their chan- 
nels through the glacial drift down to 
the crystalline rocks. 

In making this descent many rapids 
and vertical falls are produced, and 
throughout almost the entire course in 
making this passage from one charac- 
ter of geological formation to the oth- 
er, excellent sites for dams abound. 
The most important rivers in the state 
of Wisconsin rise in this high region, 
either by actual source or by tributary. 
The Menominee, the Fox, the Wis- 
consin, the Chippewa and the St. 
Croix all drain waters from this re- 
gion. 

Menominee River, which forms the 
boundary line between Wisconsin and 
the upper peninsula of Michigan, is 
supplied by waters in the lakes from 
the Pre-Cambrian district of Wiscon- 
sin and the northern peninsula of 
Michigan, and passes in its course 
down from high altitudes to lower 
ones, and eventually into Green Bay. 
From the origin of this river at the 
junction of Brule and Michigamme 
Rivers to its mouth, a distance of about 
104 miles, the river falls nearly 700 
feet. This fall is concentrated into 15 
rapids, any one of which is worthy of 
power development. These falls vary 
from 5 to 62 feet, the average of which 
is about 28 feet. At all of these loca- 
tions there are reasonably good situa- 
tions for dams. Of the 15 rapids Io 
are still undeveloped. 

In Wisconsin River between Ne- 
koosa and Rhinelander, a distance of 
146 miles, there is said to be a fall of 
640 feet, which gives an average fall 
of 4.43 feet per mile. This fall is con- 
centrated into many rapids and verti- 
cal falls, producing a very large num- 
ber of valuable water powers. Many 
of these have already been improved 
and are now the centers of important 
industries. ‘There are many very val- 
uable locations that have not yet been 
developed, especially in the upper 
reaches of the river. Between Ne- 
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koosa and Rhinelander there are nine 
excellent water powers with good lo- 
cations for dam sites that have not yet 
been developed. The fall of these 
rapids vary from 20 to 90.5 feet, with 
an approximate average of 31 feet for 
the nine. 

Black River, between a point near 
Neillsville and Black River Falls, a 
distance of about 40 miles, has a total 
fall of 337 feet, a fall of about 9 feet 
per mile. This fall is concentrated 
into rapids where heads from 24 to 
85 feet can be developed. 

On the Chippewa River, and _ its 
main tributary, the Flambeau, are 
likewise many excellent opportunities 
for power development. ‘There are 15 
well known locations above Eau 
Claire, none of which have been util- 
ized. These rapids and falls vary in 
developable heads from 14 to 55 feet, 
the average for the I5 sites being 
about 31 feet. 

Sufficient information concerning 
the St. Croix River profile has been 
acquired to make it certain that it has 
many very valuable water power sites. 
The St. Croix Rapids at Taylor’s 
Falls contain 55 feet fall in six miles, 


nearly all of which can be economically 
developed. There are several other 
well known rapids above this point 
that will eventually be developed as 
the surrounding country is better set- 
tled. 

The mean and minimum discharge 
of these streams is so large as to in- 
suré a reliable water supply at the va- 
rious rapids mentioned. For the past 
three years the U. S. Geological Sur- 
vey has been doing systematic work in 
the line of gaging of these streams 
and their tributaries, and a consider- 
able extension of this work will be 
made this summer. 

The many tributaries of these 
streams abound more copiously in 
falls and rapids than do their parent 
rivers. A like condition prevails on 
the short and less pretentious streams 
of the Lake Superior drainage. Not 
only are the lower sites greater in 
number on these minor streams, but 
greater in height and fall. While 
the discharges are comparatively 
small, they are fairly constant. These 
conditions offer an excellent and re- 
liable opportunity for investments of 
small capitalization. 


RECENT PUBLICATIONS 


Bulletin of the Iowa State College of Agri- 
culture and the Mechanic Arts. Compen- 
dium Number, December, 1904. Vol. III 
—No. 1. Ames, Iowa, 1904. 

Of a high typographical standard, and 
with numerous excellent half-tone illustra- 
tions and interesting reading matter, this 
Bulletin of the Iowa State College of Agri- 
culture and the Mechanic Arts certainly 
should serve to attract students, and further 
than a mere catalogue of the school, pre- 
sents in an attractive manner the diversified 
charms of campus, dormitory, lecture room, 
foundry, machine ship, and college activities. 


Johnson’s Guide to the Government Land 
of the United States. Wm. H. John- 
son publisher, Springfield Mo. Pp. 152, 
illustrated. 1905. 

This volume was published with an idea 
of giving the best possible information con- 
cerning the public lands—where entries may 
be made, character of land, how to make 
entries, and with synopses of homestead, 


desert, timber, mining and irrigation laws. 
The book has two grand divisions: First, 
“The Land,” in which is described by states, 
all land open to entry; and, second, “The 
Law,” in which all legislation, national or 
state, is discussed, also by states. To the 
homeseeker the volume should prove a 
boon, and the information given is substan- 
tially correct. Numerous half-tone illus- 
trations embellish the book and amplify 
upon the reading matter. 


Arid Farming in Utah. First Report of the 
State Experimental Arid Farms. Bulle- 
tin No. 91, Experiment Station of the 
Agricultural College of Utah. Pp. 113, 
illustrated. Logan, Utah, January, 1905. 
Discussion of the subject matter in this 

bulletin is grouped under the general heads 

of general introduction; reasons for believ- 
ing arid farming feasible; results already se- 
cured; work yet to be done, and principles 

of arid farming. There are nearly 45,000,000 

acres of arid lands in Utah, and the Bulletin 
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discusses in a way interesting and intelli- 
gible to all, the best methods of reclaiming 
the land, and of the principles of arid farm- 


ing. 


First Biennial Report of the State Engineer 
of North Dakota. By E. F. CHANDLER. 
Pp. 91, illustrated. Tribune Press, Bis- 
marck, 1904. 

Some valuable information for irrigation 
farmers and water users generally is con- 
tained in this first biennial report of the 
State Engineer of North Dakota. The arti- 
cle on stream measurement and run-off of 
streams in North Dakota is especially inter- 
esting, and the description of the different 
apparatus used clear and lucid. 


Forest Utilization. By Dr. C. A. 
Schenck. Pp. 118. Biltmore Forest 
School. 

The matter contained in this pamphlet 
was prepared primarily for the students of 
the Biltmore Forest School, and is de- 
signed as an outline for study of this sub- 
ject. There is no direct reading matter, 
except where such is necessary to make 
more clear some particular topic, and the 
whole is an outline subdivided again and 
again, down to the most insignficant process 
of utilization of wood or manufacture of by- 
products. That which is especially com- 
mendatory in the book is the fact that it 
presents in a lucid and concise manner the 
degree of relationship which all operations 
bear to each other, and their dependency 
upon certain conditions and the effect of 
certain causes. 


Report of the Examination of a Forest 
Tract in Western North Carolina. 
Bulletin No. 60, Bureau of Forestry. By 
Franklin W. Reed. Pp. 29, illustrated. 
Washington, Government Printing office, 
1905. 

This one of the series of Bulletins issued 
by the Bureau of Forestry, which, while 
treating of a particular locality, is interest- 
ing to the public at large as affording an 
insight into the working methods of the 
Bureau, and giving them an opportunity of 
taking ‘advantage, in whole or in part, of 
certain of the recommendations. The re- 
gion described is an area of about 16,000 
acres, in the counties of Mitchell, Caldwell, 
and Watuga, of which about 93 per cent. 
is still in practically virgin forest. 


Report of the Superintendent of Fores- 
try, Department of the Interior, Do- 
minion of Canada. Pp. 28, illustrated. 
Ottawa, Government Printing Office, 1905. 
A steadily increasing interest and appre- 

ciation of forestry by the people of Canada 

and a recognition of its value as a national 
asset, have done much to aid Mr. E. Stew- 
art, Superintendent of Forestry, and make 
possible the splendid progress achieved in 
this branch of the service. An interesting 
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paragraph in the report deals with the co- 
operation extended by the government to 
prairie settlers in the planting of forest 
trees. In 1904 the total number of appli- 
cants for trees furnished by the govern- 
ment was 2,218, as against 1,649 in 1903, 
and the total number of trees distributed 
1,800,000, aS against 917,950 in 1903. The 
figures given show eloquently the accept- 
ance by the settlers of the value and im- 
portance of trees. 


Range Management in the State of 
Washington, Bulletin No. 15, Bureau 
of Plant Industry, Department of Agri- 
culture. By J. S. Cotton. Pp. 26, illus- 
trated. Washington, Government Print- 
ing Office, 1905. 

This bulletin is a valuable contribution 
to our knowledge of improvement of range 
lands, and the study of the question was 
the result of a coOperative arrangement en- 
tered into between the Department of Ag- 
riculture and the Agricultural Experiment 
Station of Washington in the spring of 1901. 
This codperative arrangement was con- 
cluded in December, 1903, and again taken 
up by the Department of Agriculture alone 
in June, 1904, and carried on since that 
date. The management of the range in a 
practical manner, calculated to make it 
serve all needs best and yet remain perma- 
nent, is a very serious problem in grazing 
sections, and this bulletin is therefore par- 
ticularly appropriate at this time, when ap- 
preciation of this fact is gaining ground. 


Indian Forester for February, 1905. Mr. 
E. P. Stebbins, editor. Pp. 60-117, illus- 
trated. Allahabad, India, The Pioneer 
Press, 1905. 

In January, 1905, the Jndian Forester 
commenced its thirty-first volume with 
many improvements and additions. The 
size of the magazine has been made larger, 
it is printed on better paper than heretofore, 
and although it will be hard for the man- 
agement to improve on the excellent read- 
ing matter which has always heretofore ap- 
peared in its pages, they have made its ap- 
pearance more inviting by numerous illus- 
ncial in character, prints the governmental 
trations. The Indian Forester is semi-of- 
assignments of foresters, reports and mat- 
ter of interest generally and this govern- 
mental association makes its readers confi- 
dent of receiving authentic and authoritative 
information. The magazine, while devot- 
ing space to the discussion of professional 
problems which confront the Forest Ser- 
vice in India, also endeavors to lay before 
its readers both sides of questions when 
forestry comes into apparent antagonism 
with agriculture and the daily wants, hab- 
its and customs of the people, with irriga- 
tion projects, and in fact with the thousand 
and one difficulties which face officials of 
all classes in the performance of their work 
in the country. 


























DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. C., August 2, 1905. Sealed pro- 
posals will be received at the office of the 
United States Reclamation Service, Montrose, 
Colo., until 3 o’clock p. m., September 26, 1905, 
for the completion of the Gunnison Tunnel, 
involving 27,500 linear feet, more or less, of 
tunnel, the same being a portion of a system 
for the diversion of about 1,300 cubic feet of 
water per second from Gunnison River to the 
Uncompaghre Valley, Colo. Specifications, 
form of proposal, and plans may be obtained 
from the Chief Engineer of the Reclamation 
Service, U. S. Geological Survey, Washington, 
D. C., or from the Engineer of the Reclama- 
tion Service, Montrose, Colo. 

THOS. RYAN, Acting Secretary. 


DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. C., August 22, 1905. Sealed pro- 
-posals will be received at the office of the 
United States Reclamation Service, Roswell, 
N. M., until 2 o’clock p. m., October 17, 1905, 
for the construction and completion of earth 
embankments, involving about 200,000 cubic 
yards of earthwork and 150,000 cubic yards of 
overhaul, at a point about 12 miles southwest 
of Roswell, New Mexico. Plans, specifications 
and forms of proposal may be obtained by ap- 
plication to the Chief Engineer of the Recla- 
mation Service, Washington, D. C., or to W. 
M. Reed, Roswell, New Mexico. 

THOS. RYAN, Acting Secretary. 





DEPARTMENT OF THE INTERIOR, UNITED STATES 
GEOLOGICAL SURVEY, RECLAMATION SERVICE, 
Washington, D. C., September 1, 1905. Sealed 
proposals will be received at the office of the 
Supervising Engineer, United States Reclamation 
Service, 1108 Braly Building, Los Angeles, Cali- 
fornia, until 10 o’clock a. m., September 30, 1905, 
for furnishing from 30,000 to 40,000 barrels of Port- 
land cement. Particulars may be obtained by 
application to the Chief Engineer of the Reclama- 
tion Service, United States Geological Survey, 
Washington, D. C., or to J. B. Lippincott, Super- 
vising Engineer, 1108 Braly Building, Los Angeles: 
Cal., or to Homer Hamlin, Engineer, Yuma, Ari- 
zona. THOS. RYAN, Acting Secretary. 


DEPARTMENT OF THE INTERIOR, UNITED STATES 
GEOLOGICAL SURVEY, RECLAMATION SERVICE, 
Washington, D. C., September 7, 1905. Sealed pro- 
posals will be received at the office of the United 
States Reclamation Service, Billings,- Montana, 
until 2 o'clock p. m., December 5, 1905, for the 
construction of the Lower Yellowstone Dam, a 
rock filled timber cribbed structure, requiring 
about one-half million feet of lumber, 700 piles, 
1,600 sheet piles, 11,000 cubie yards of rock filling 
and riprap, and 100 tons of stee), located about 18 
miles northeast of Glendive, Montana. Plans, 
specifications and proposal blanks may be obtain- 
ed from the Chief Engineer, United States Recla- 
mation Service, Washington, D.C., or from Frank 
E. Weymouth, Engineer, Glendive, Montana. 

THOS. RYAN, Acting Secretary. 





DEPARTMENT OF THE INTERIOR, Washington, 
D. C., September 16, 1905. Sealed proposals will 
be received at the office of the Electrical Engineer, 
United States Reclamation Service, 396 Pacific 
Electrical Building, Los Angeles, California, until 
2 o'clock p. m., November 2, 1905, for furnishing 
complete, f. o. b. bidder’s works, one or more 1,260- 
horse powerwater wheelsand one or more 140-horse 
power water wheels, with gate valves, pipe con- 
nections, and governors, for use in Roosevelt 
power house, Salt River Project, Arizona. Par- 
ticulars may be obtained by application to the 
Chief Engineer of the Reclamation Service, Wash- 
ington, D. C., or to O. H. Ensign, Electrical En- 
gineer, 398 Pacific Electrical Building, Los Ange- 
les, Cal. THOS. RYAN, Acting Secretary 


DEPARTMENT OF THE INTERIOR, UNITED STATES 
GEOLOGICAL SURVEY, RECLAMATION SERVICE, 
Washington, D. C., August 26, 1905. Sealed pro- 
posals will be received at the office of the Engi- 
neer, United States Reclamation Service, Billings, 
Mont., until 10 o’clock a. m., September 26, 1905, 
for furnishing 25,000 barrels more or less, of Port- 
land cement, f. o. b. cars at works of the bidder. 
Particulars may be obtained by application to the 
Chief Engineer of the Reclamation Service, 
United States Geological Survey, Washington, D. 
C., or to Jeremiah Ahern, Engineer, Cody, Wyo. 

THOS. RYAN, Acting Secretary. 


DEPARTMENT OF THE INTERIOR, UNITED STATES 
GEOLOGICAL SURVEY, RECLAMATION SERVICE, 
Washington, D. C., August 30, 1905. Sealed pro- 
posals will be received at the office of the United 
States Reclamation Service, Belle Fourche, 
South Dakota, until 4 o’clock p. m., October 26, 
1905, for the construction of an earthen dam and 
appurtenances, and 17}4 miles of canals, involving 
about 2,600,000 cubic yards of earthwork, 3,000 
cubic yards of rock excavation, 24,000 cubic yards 
of concrete masonry and 45,000 pounds of steel 
and castiron. The work is located about 12 miles 
northeasterly from Belle Fourche, South Dakota. 
Specifications and forms of proposal may be ob- 
tained from the Chief Engineer of the Reclama- 
tion Service, Washington, D. C., or from R. F. 
Walter, District Engineer, Belle Fourche, South 
Dakota. Plans may be inspected at the office of 
the Chief Engineer of the Reclamation Service, 
Washington, D. C., or at the offices of the Recla- 
mation Service, Chamber of Commerce Building, 
Denver Colorado, and Belle Fourche, So. Dak. 

THOS. RYAN, Acting Secretary. 





DEPATRMENT OF THE INTERIOR, Washington, D. 
C., September 9, 1905. Sealed proposals will be 
received at the office of the Electrical Engineer, 
United States Reclamation Service, 398 Pacific 
Electrical Building, Los Angeles, California, until 
2 o'clock p. m., November 1, 1905, for furnishing 
complete, f. 0. b. bidder's works, one or more 
alternating-current, 900-kilowatt, 25 eycle gen- 
erators, one or more 100-kilowatt direct-current 
generators for exciter, and one switchboard con- 
taining one panel for generator and one panel for 
exciter, for use in the Roosevelt power house, 
Salt River Project, Arizona. Particulars may be 
obtained by application to the Chief Engineer of 
the Reclamation Service, Washington, D. ©., or to 
O. H. Ensign, Electrical Engineer, 398 Pacific 
Electric alBuilding, Los Angeles, Cal. 

THOS. RYAN, Acting Secretary. 



































i TREE PROTECTORS 


Vee 75C per 100—$5 per 1000 
* s , z 
Send for samples and testimonials. 
Do not wait until Rabbits and Mice 

ruin your trees. 
Write us to-day. 
Hart Pioneer Nurseries 
Fort Scott, Kansas Box 40 





At Liking for the Open Road 


Goes with a Taste for Apples 
and Schubert’s Musie 


LHE OPEN ROAD 


A SAUNTERER’S CHRONICLE 
EDITED BY 
CHARLES WISNER BARRELL 


( Sometiine of Vagabondia ) 


Is a de luxe pocket magazine of 
outdoor philosophy and fiction 


If you ever long for a whiff of un- 
breathed literary ozone, send Fifty Cents 
without delay for a year’s subscription to 


The Open Road 
137 GRANT AWENUE 


Jersey City New Jersey 


NURSERY STOCK 


OF ALL KINDS AT 
WHOLESALE 
Send us a list of your wants for prices. 

We will save you 
MONEY 
Agents Wanted Everywhere 
Hart Pioneer Nurseries 
Fort Scott, Kansas Box 40 





ADVERTISERS 


FIND 


FORESTRY AND IRRIGATION 


A GOOD MEDIUM 


ela yyas) 


r Famous Calculating 
¥ 
| Machine. 
Ps Enthusiastically endorsed the 
MME) world over. Capacity, 999. 


by - ° 
ine. ¢ 2-9 6-40) ee mnt 
fe) Se. .E. MFG. CO. 
| (eux = xa ig) 122 Walnut st. Kensett, Iowa 








‘‘Land Scrip.” 


Safe, quick, economical method of 
acquiring Government land. 


Hugo L. Seaberg, 


Raton, N. Mex. 


LAUGHLIN 


FOUNTAIN 
PEN 


The Best at Any Price 


Sent on approval to 
responsible people. 


A Pocket Companion of 
mever ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 


Forestry and Irrigation 


as an advertising medium 
‘we offer your choice of 
these popular styles super- 
jor to the 


$3.00 


gtades of other makes for 
only 


00 


Unconditionally Guaranteed 
ly Satisfactory. 

Try ita week, if not suited, 
pobay it back, and give you 
$1.10 for it (the additional ten 

its is to pay for your trouble 

re gthepen). Weare 

willing to take chances on you 

wanting to sell; we know pen 

ya pe | will when you 
ve one of these. 

Finest quality hard Para rub- 

reservoir holder, 14k. Dia- 
mond Point Gold Pen, an 
desired flexibility in fine, med- 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 

Sent postpaid on receipt of $1.00 
f (Registration, Se extra.) 

This great Special Offer is 
good for just 30days. One of 
our Safety Pocket Pen Hold- 
ers free of charge with each 
pen. 

Remember—There is No 
“just as good” as the Laugh- 
lin: insist on it; take no 

nces. 

State whether Ladies’ or 
Gentlemen’s style is desired. 
Illustrations are full size of 
complete article. Address 


LAUGHLIN & CO., . 


841 Griswold St. 
Detroit, Mich. 
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BOOKS FOR BUSINESS MEN 


TERMS cash with order. We make no deviation from this rule. Prices unless 
otherwise stated, include transportation. 


The Business World Company, 1 Madison Avenue, New York City 


IMPORTATIONS 


ACCOUNTANCY PUBLICATIONS 
The prices quoted include both duty and postage. 


Accountants’ Accounts. By William 
Henry Fox. Price $3.00 

Accountants’ Assistant, The. An Index 
to Various Lectures of English and 
Scottish Accountants, Articles, ete. 
Price $2.6C. 

Accountants’ and Bookkeepers’ Vade- 
Mecum, The. By G. E. Stuart What- 
ley. Price $3.00. 

Accountants’ Compendium. By S&S. &. 
Dawson, A.C. A. A complete Lexicon 
on Accountancy subjects. 400 pages. 
Price $6.00. 

Accounting in ha rig and Practice. By 
George Lisle, C. A., F. F. A. Price 
$d. 50. 

Deals with the principles of general 
accounting, and is an exhaustive work 
on the subject. 

Accountants’ Library, The. A series of 
handbooks, which, when completed, 
will comprise systems of bookkeeping 
adaptable to all classes of business enter- 
prises. The authors of the various 
books’ know the subject they write 
about thoroughly and their readers can 
rest assured that the information they 
obtain from this valuable series is au- 
thentic and practical 

Advanced Accounting. By Lawrence R. 
Dicksee, F. C. A. 400 pages. Price 
$8.40. 

Auditing. A practical Manual for Audi- 
tors. lifth edition. 800 pages. By 
Lawrence R. Dicksee, F.C. A. Price 
$8.40. 

Auditors: Their Duties and Responsibili- 
ties under the Joint Stock Companies 
Acts, and the Building Associations, 
Friendly Societies, and Industrial! So- 
cieties Acts (E nglish). By Francis W. 
Pixley. Price $7.50. Postage and pack- 
ing, 15 cents extra. 


CATALOGUE 


Balancing for Expert Bookkeepers. By 
G. P. Norton. Price $2.40. 

ain ae for Accountant Students. 
By Lawrence R. Dicksee, F. C. A. 
Price $4.20. 

Bookkeeping for Company Sir eg By 
Lawrence R. Dicksee, F. A. Price 
$1.40. 

Bookkeeping Exercises for Accountant 
Students. By L. R. Dicksee. Price 
$1.40. 

Bookkeeping for Retail Traders. By 
Findlay. Price $1.20. 

Bookkeeping for Solicitors. By Hodsoll. 
Price $1.40. 

A new system. 

Bookkeeping for Terminating Building 

Societies. By J. F. Lees. Price $1.40. 


Brewers’ Accounts. By William Harris. 
130 pages. Cloth. Price $2.50. 

Canadian Accountant, The. By S&S. G. 
Beatty and J. Johnson, F.C. A. Price 
$2.00. 

Company Secretary, The. By W. H. Fox, 
C. A. 400 pages, Price (new edition) 
$10.00. 

Cost Accounts of an Engineer and Iron 
Founder. By J. W. Best, F. C. A. 
Price $1.00. 

Encyclopedia of Accounting. Edited by 
George Lisle, C. As author of ‘‘Ac- 
counting in Theory and Practice.’’ 
With contributions by Lawrence R. 
Dicksee, F. C. A., Francis W. Pixley, 
F. C. A., Gerard Van de Linde, F. C. 
A., and "Arthur F. W hinney, F. C. A. 
Six volumes. Price $8.00 per volume; 
complete set, $48.00. 

Engineering Estimates, Costs and Ac- 
counts. ByaGeneral Manager. Price 
$4.80. 

Executorship Accounts. With a com- 
plete set of accounts. By F. Whinney. 
Price $3.00. 

Factory Accounts. By Garcke and Fells. 
(Fifth edition.) Price $3.00. 


SENT FREE 





EVERY BUSINESS MAN “should read THE BUSINESS WORLD 


valuable dictinndtinnael 10 cents a copy; $la snail Send for sample eile 





published monthly. It’s full of hints and 


THE BUSINESS WORLD COMPANY, 
1 MADISON AVENUE, NEW YORK CITY 





























GREEN 
Principles of American Forestry 


12mo, xiii X 334 pages, 73 figures, in- 
cluding ‘many half-tones. Cloth, $1.50 


WILSON 
Trrigation Engineering 


Fourth edition, enlarged and rewritten. 
Small 8vo, xxiii X 573 pages, 41 full page 
plates, mostly half-tones, and 142 figures. 

Cloth, $4.00 


SNOW 
Che Principal Species of Wood: Their 
Characteristic Properties 


Large 8vo, xi X 203 pages, figures in the 
os x pag 5 rigs 
text, 39 full page half-tones. Cloth, $3.50 


ELLIOTT 
Practical Farm Drainage 
12mo, 100 pages, 25 figures. Cloth, $1.00 
ELLIOTT 
Engineering for Land Drainage 


12mo, vii X 232 pages, 41 figures, 6 full 
page half-tones. Cloth, $1.50 


JOHN WILEY & SONS 
43 and 45 East 19th St New York City 





If You Have 
a Spring or 
Running 

Water 


on your 








place a 
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Niagara “3 
HYDRAULIC KAM 


will automatically pump this water to any distance, 
toany heightand in any quantity at a cost less than 
any other pumping system you can possibly install. 


Dependable, Durable, Simple and Safe 


Built in many sizes to furnish water for any use 
from small cottage to big manufacturing plant or 
irrigation. Will raise water 35 feet for every foot 
fall. Requires no fuel nor attention—pumps day 
and night. Used and endorsed by U. S. Govern- 
ment and Pennsylvania Railroad. Thousands in 
use Write for free catalogue to 


NIAGARA HYDRAULIC ENGINE CO. 


Factory: Chester, Pa. 140 Nassau St., New York 





CALIFORNIA IN JANUARY 


TRUE 


bY OV Wn a | 


ROVTE 


W. E. HOYT, G. E. P. A. 
335 Broadway, New York, N. Y. 








In writing advertisers kindly mention FORESTRY AND IRRIGATION. 



































ESTABLISHED 1854 





FOREST TREE SEEDS 


Write for New Catalog 


THOMAS MEEHAN & SONS, Inc., Dreshertown, Penn. 
Nursery Lane 
Nurserymen and Tree Seedsmen. 


300 ACRES 
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by natural stream fall. 


RAISE IRRIGATING WATER 


One foot raises thirty feet. Raise any quantity for 
irrigation, stock, railroad tanks, town supply, ete., with 
RIFE HYDRAULIC RAMS 
No attention ever required, and it’s always going, insuring constant sup- 
ply. Runs for years without expense. Raise any height and carry any 
distance, Sold on 30 days free trial. Write for free book. 
Rife Engine Co., 126 Liberty St., New York. 
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BLOCK, 
Photographer 


Views, Lantern Slides, Bromide Enlarge- 
ments, Copying, Developing and Printing 
215 SIXTH STREET, S.E. 
WASHINGTON, D.C. 





ORCHIDS ORCHIDS 
We are the largest Orchid Growers 
inthe United States : : : : : 


Our Ilustrated and Descriptive 
Catalogue of Orchids is now ready 
ana may be had on application. 


Orchid Growers LAGER & HURRELL 
and Importers. SUMMIT, N. J 





EARN TELEGRAPHY AND 
R. R. ACCOUNTING. $50 to $100 
per month salary assured our graduates 
under bond. You don’t pay us until you 

have a position. Largest system of telegraph 
schools in America. Endorsed by all railway 
officials. Operators always in demand. Ladies 
also admitted. Write for Catalogue. Morse 
School of Telegraphy, Cincinnati, O., 
Buffalo, N. Y., Atlanta, Ga., La Crosse, Wis., Tex- 
arkana, Tex., San Francisco, Cal. 





Construction News Press Clippings 


CONTRACTORS, MATERIAL, 
MEN, BUILDERS, MANUFACT- 
URERSS, in fact, ANYBODY interested 
in Construction News of all kinds, obtain from 
our daily reports QUICK, RELIABLE 
INFORMATION. Our special corre- 
spondents all over the country enable us to give 
our patrons the newsin advance of their com- 
petitors and beforé it has become common 
property. 

Let us know what you want and we will send 
you samples and quote you prices. 

PRESS CLIPPINGS on any subject 
from all the leading current newspapers, maga- 
zines, tradeand technical journals of the United 
States and Canada. PUBLIC SPEAK- 
ERS, WRITERS, STUDENTS, 
CLUB WOMEN can secure reliable data 
for speeches, essays, debates, etc. Special facil- 
ities for serving Trade and Class Journals, 
Railroads and large industrial corporations. 


WE READ, through our staff of skilled 
readers, a more comprehensive list of publica- 
tions than any other Burean WE AEM to 
give prompt and intelligent service at the low- 
est price consistent with good work. Write us 
about it. Send stamp for booklet. 


United States Press Clipping Bureau 
147 Fifth Ave., Chicago, U.S. A. 





m <~ PAPER. 3a 
R. P. Andrews & Company (lnc.), Washington 


Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper in 


IF IN NEED, DROP THEM A LINE 


the world. 








In writing advertisers kindly mention ForESTRY AND IRRIGATION. 
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DEPARTMENT OF THE INTERIOR, Washington, D. 
C., September 21, 1905. Sealed proposals will be 
received at the office of the United States Reclama- 
tion Service, Glendive, Mont., until 10 o’clock a. 

n., November 15, 1905, for the construction of 
about 33 miles of main canal and about 74 miles 
of branches and laterals between Newlon, Mont., 
and Buford, N. Dak., involving the excavation of 
1,587,500 cubie yardsof material in the Fort Buford 
Project, North Dakota and Montana. Plans, 
specifications and proposal blanks may be ob- 
tained from the Chief Engineer, United States 
Reclamation Service, U. S. Geological Survey, 
Washington, D. C., or from Frank E. Weymouth, quickly ascertain our opinion free whether an 
Engineer, Glendive, Mont. Lg stuy Bonberal ANBBUOK os Patents 

THOS. RYAN, Acting Secretary. sent free. Oldest agency f for nay yg 


oman cake through Munn 
cial notice, without charge, in the 


"Scientific American, 


A handsomely illustrated weekly. jerment cir- 






50 YEARS’ 
EXPERIENCE 






Trave Marks 
DesiIGNS 

CopyvricHTs &c. 

Anyone sending a sketch and pecan may 










Read ‘‘ Irrigation in the United 
States,”’ by Frederick Hayes 


Newell, Chief Engineer U. 8. culation of any gclentide 2 irae. Terms, $3 a 
Reclamation Survey. Price, $2, year; four months, $1. Sold byall newsdealers. 
postpaid to any address. Address MUNN & Co. a6iGrené, ‘New York 





“* Forestry and ‘Trr ——: hc Ww ash- Branch Office, 625 F § ton, D.C. 
ington, D. C : : 












UNION PACIFIC 


KNOWN AS 
“The Overland Route” 


Is the most direct line to all principal points west, and offers 
a more diversified route to select from than any 
other Trans-Continental line. 














Every Business Interest is to be found along its Line 


FOR THE MINER 


The great mountains of the West 
wait but the opening to become 
the source of large fortunes.... 


FOR THE FARMER 


Thousands of acres of rich agricultural 
lands are yet open for settlement.... 


FOR THE STOCK-RAISER 


Immense areas of excellent grazing lands van yet 
DO OOCUNON wc eee we ee er neseccdeesebe 


FOR THE BUSINESS MAN 


The growing cities and towns of the West are daily on gem | 
unequalled “opportunities for investment of capital an 
location of industries which are unsurpassed by older 
sections of the United States .....cceccvscevcecee 












Inquire of E. L. LOMAX,G. P. & T. As, 
Omaha, Nebr. 
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( Zolleae Posters} 


In the colors of the college they represent; size 14 x 22 
inches. They are to the athletic world what the 
Gibson and Christy pictures are to the social world. 
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Price 25 Cents; or any Five for $1 


Post paid, on receipt of price. Write for catalogue 
containing minature sketches like the above. 


H. M. Suter Publishing Co. 


509 12th STREET, N. W. 
WASHINGTON, D. C. 
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National 
Irrigation 
Association 





























Chicago, New York, Washington, 
4707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 





OFFICERS. 


THos. F. WaLsH, Washington, GEORGE H. MaxwELl, Chicago, 


President, Executive Chairman. 
JaMEs H. EcKELs, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 
Guy E. MITCHELL, Wasiington, 
Secretary. 


The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies hy approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right tu the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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SOUTHERN DUCK SHOOTING at 
tracts a different man from the one who 
goes North this month. Theduck hunter 
will equip differently. We are fitting 
many of both with their clothing and 
adding new pieces to their outfits. 

Duck shooters should send 

Sor our Catalogue I, 
ABERCROMBIE @ FITCH CO. 

Manufacturers of Complete Outfits for 
Explorers, Campers and Prospectors 
314-16 Broadway, N.Y.,U.S.A. ~-- 







Any One Gan DRAW 


— perhaps not well, but every person can 
draw a little. Many people possess the talent 
for art work and never realize it. If you will 
make a drawing just the best you can and 
send it to our Art Director he will give youa 
letter of friendly criticism and 


FREE ADUICE 


as to whether or not it will pay you to culti- 
vate your talent. There is absolutely no 
charge for this service. Illustrators earn 
large salaries and the work is fascinating, 
We teach Book, Magazine and Commercial 
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Illustrating, Cartooning, Poster Drawing, ~ AN Mi 'y = =a 
Book Cover Designing and Fashion Drawing wea ay Vy iN oe ‘ 
successfully by correspondence. Write your DAR FAX wii . 














complete name and address plainly on your 
drawing, enclose stamps to pay postage if you 





wish your drawing returned, and address 


THE ART DIRECTOR, Correspondence Institute ; 2 
of America, SCRANTON, PA. High-Grade 


We also teach Iilustrating, Advertis: " 
ing, Proofreading, JOurnalism, 

Stenography, Show Card Writing Ver isers 
Bookkeeping, Electrical Engineer: 
ing, Business Correspondence, and 


English Branches. 
interested in any of the above professions, FIND THE PAGES OF 


write for our large illustrated book, ‘‘ Strug- 
gles With the World.” It is FREE. State 


which course interests you, and receive one - ~ 
of our Employment Contracts; the best propo- 
sition ever offered. 


Correspondence Institute of America 
Box 569, SCRANTON, PA. 








A PAYING INVESTMENT 


‘—D 5 To Northern Pacific 
Coast Points 


From St. Paul. Stopovers at will west of Billings, Mont., except 
between Logan and Garrison, via 














Sept. 15 to Oct. 31, 1905 


Special one-way colonist excursion rates of $15 to 
Billings, Mont., $20 to Helena and Butte, $22.50 to 


Te, 





, points in Eastern Washington. Fast through passenger 
service with new and comfortable standard and tourist 
{ sleeping cars daily to Pacific Coast and intermediate 
} points. Through dining car service. Comfort en route. 
i Low side-trip rates to scenic points if you wish to break 


the journey. Ask the agent to route you via 


Northern Pacific Railway 


Write for maps and pamphlets to 0. W. Mott, General Emigration Agent, St. Paul. 
| Regarding rates and train service to A. M. Cleland, G. P. A., Fourth and Broadway, 
St. Paul, Minn. 

















In writing advertisers kindly mention FoRESTRY AND IRRIGATION 











ESTABLISHED 1802 


OTF 






for over a hundred years have been universally 
recognized as the standard of excellence. 


TREE AND SHRUB SEEDS 


We aim to have the most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 
can be procured. 


OUR CATALOGUE—the 103d successive annual 
edition—is the most complete, most reliable and 
most beautiful of American Garden Annuals. We 
Mail It Free. 


J. M. THORBURN & CO. 
36 Cortlandt Street . . . New York 











Biltmore 


Forest School 
Biltmore, N. C. 


ae 


Theoretical and practical 
instruction in all branches of 
applied forestry. 


Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 


san “G 


For further information 
apply to 


C. A. Schenck, Director 











NEW HAVEN, . 








YALE FOREST SCHOOL 


CONNECTICUT 














Forestry. 








The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 
mitted as candidates for the degree of Master of 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1905 
will open July 5th and continue seven weeks. 




















For further information address 


Henry S. Graves, Director, New Haven, Conn. 
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